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AHHOTaUs

Hucrunmaa «MaTtemaTtrka. MaTeMaTHYecKHii aHajau3» BXOIUT B 00pa30BaTEIIbHYIO
IpoTrpaMMy BBICIIETO 00pa3oBaHUs — NpOrpaMMy OakaliaBpHara 10 HaIlpaBJICHUIO MOJATrOTOBKU/
crienpanbHocTH 27.03.02 «Y1paBneHue kadecTBOM» HampablieHHOCTH «l{udpoBoe kadecTBO U
NPOCKTHPOBAHUE MPOIYKIIMKUY. uciumuinHa peanusyercs kadenpoit «Nely.

JucuuniuHa HalleaeHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH:

YK-1 «Crocoben ocymiecTBIsTh MOUCK, KPUTHUECKUN aHAIM3 U CHHTE3 MH(pOpMAINY,
MPUMEHATHh CUCTEMHBIN NTOJXO0/ JUISl PEIICHUs] IOCTABICHHBIX 3a/1a4»

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajlad B paMKax TOCTaBJICHHOW IeM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB ¥ OTPAHUYEHUI

CopepxaHue  TUCLUUIUIMHBI ~ OXBaThIBAET  KpPyr  BONPOCOB,  CBS3aHHBIX  C
muddepeHIMATFHBIM 1 UHTETPAIbHBIM UCYHCIICHUEM, TEOPHEW MPEACIIOB U PSIJAOB H HX
MIPUMEHEHUEM.

[IpernonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT CleAylomue (OpMbI OpraHU3aLUU
yueOHOro mpolecca: JeKyuu, NpaKkmudeckue 3aHAmMuUs, CaMOCmosmenvHas paboma
obyuarowe2ocs.

[IporpaMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIHMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B popMe dK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
4acoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

— (opmupoBaHUE y CTYACHTOB TOHUMAHUS POJIU MATEMAaTUKHA B COBPEMEHHOM
MUpE, HayKe U MPAKTUYECKON JeATENIbHOCTH B U30paHHOM CIIEUAIbHOCTH;

— (opmupoBaHUE y CTYACHTOB CIIOCOOHOCTH M HABBIKOB (POPMYITUPOBATEH U PEIIATh
npodeccuoHabHBIC 3a/J1auyd C HCIOJb30BAaHUEM amraparta MaTeMaTHYECKOTO
aHaims3a.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTrpaMMBI
BhIcIIeTo oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMU WIH WX YacTaMHU. KOMIEeTeHIMu U UHIUKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabnue 1.

Ta6ymma 1 — IlepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTIOCTHKCHUS

Kon n
Kareropus (rpymnmna) Koa u HauMeHoBaHMe HHANKATOPA
HauMEHOBAaHHE
KOMIIETEHIIUU JIOCTHUKEHUS] KOMIIETEHIIUU
KOMIIETEHIIUH
VK-1 Cnocoben VK-1.3.2 3HaTh METOIUKN CUCTEMHOI'O
OCYIIECTBIISATh MOJIX0J1a JIJISl PELIEHUS OCTaBICHHbIX 3a/1a4
NOMCK, kputndeckuil | YK-1.V.2 ymers ocymecTBisaTh
aQHAJIU3 U CUHTE3 KPUTHUYECKUM aHaIU3 U CUHTE3
Y HUBEpCATLHEIE uH(popMaluu uH(pOpMaLKH, TOTYYCHHON U3 Pa3HBIX
KOMIIETEHIINN p ’ p ’ yi p
IPUMEHSITh MCTOYHUKOB, JIJISl PELICHUSI IOCTaBIEHHbIX
CUCTEMHBIN OJX0] | 3a7a4
JUISL pELICHUS VK-1.B.2 BnageTh HaBbIKaMH CUCTEMHOTO
MOCTaBJICHHBIX 3aa4 | MOJXO0/Aa JUIsl PEIIeHUs TOCTABIEHHBIX 3a7a4
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTpaHHYEHUS JJISl PELICHUS MOCTaBICHHBIX
YK-2 Cnocoben p AP
ONPEEIATh K Janat
P pyT VYK-2.V.1 ymeTs NpoBOIUTE aHAJIN3
3aJ1a4 B paMKax .
. MOCTaBJIEHHOW LIeH U (POPMYJINPOBATH
MIOCTaBJIEHHOW LIEH
3aJ]au, KOTOpPbIe HEOOXOUMO PEIINUTh IS
U BBIOMpAThH
€€ IOCTHKEHUS
ONTUMAJIbHBIE
YHuBepcanbHbIe VYK-2.V.3 ymeTh BbABUTATh
CIIOCOOBI UX . .
KOMIIETEHIIUU aJIbTepHATUBHbIC BAPUAHTHI IEHCTBUH C
peleHus, UCXOs U3
o LeJIbI0 BEIOOpA ONTHMAJIBHBIX CIIOCOOOB
JENCTBYIOINX
pelieHus 3a1a4, B TOM YHUCJIE C TTOMOILBIO
IIPaBOBBIX HOPM,
S — U(POBBIX CPENICTB
CCVDCOB H VK-2.B.2 Bnazsers HaBbIKaMu BbIOOpa
peeyp . ONTUMAJILHOTO Croco0a perieHus 3a1a ¢
OrpaHUYEHUN .
Y4€TOM MMEIOIINXCS YCIOBUM, PECYPCOB U
OrpaHUYECHUN

2. Mecro nucuumianHsl B cTpykType OI1
JucuunimHa He Oa3upyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYIAEHTAMH MpH
U3yYEHHH B BBICHICH MIKOJIE KAKHUX -TMOO0 TUCIMIUIMH.
3HaHUA, TOJYYECHHbIE NPH HM3YyYEHWHM Marepuana JaHHOM JMCIUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
Marematuka. Teopust BEpOSITHOCTEH U MAaTEMATHYECKAsI CTATHCTHKA

3. OO0BEM | TPYIOEMKOCTh JUCITUTUIAHBI




JlanHbpie 00 oOmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeeeHIe ITOM TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABICHEI B

Tabuue 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

Bz yue6Hoii paGoThi Beero TpymoeMKoCTh 1o cemecTpam
Nol No2
1 2 3 4
Oowan mpyooemKocmup OUCUUNTIUHBL, 8/ 288 4/ 144 4/ 144
3E/ (4ac)
U3 Hux yacos npakmuyeckoii 0020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 32 16 16
B TOM YHCIIE:
nexiuu (JI), (dac) 16 8 8
npaktuueckue/cemunapckue 3ansatus (113), 16 8 8
(dac)
nabopaTtopHbie paboTsl (JIP), (uac)
KypcoBoi nmpoekt (pabota) (KII, KP), (qac)
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnan paboma, Bcero (4ac) 238 119 119
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
OK3.,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3.
D3, ) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM 1 BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U KX TPYAOEMKOCTh MPUBECHBI B TabIuUIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pazpmensl, TEMBI TUCITUTLTAHBI Jlexwm | 113 (C3)) - JIP KT CPC
’ (gac) (gac) (uac) (uac) | (uac)
Cemectp 1
Pasnen 1. Teopus npenenosn 2 2 40
Paznen 2. IuddhepennnanpHoe HCUUCIICHNE 2 2 40
Paznen 3. UHTErpanbsHOE HCUKCICHUE 4 4 39
Hroro B cemecTpe 8 8 119
Cemectp 2
Paznen 4. OyHKIINN HECKOIBKUX TIEPEMEHHBIX 4 4 40
Paznen 5. luddepennunansipie ypaBHEHUs 2 2 40
Paznen 6. Psaapl 2 2 39
Hroro B cemectpe: 8 8 119
Uroro 16 16 0 0 238
[IpakTueckass MNOATOTOBKA 3aKJIOYA€TCd B  HEMNOCPEACTBEHHOM  BBIIIOJHEHHH
0oOydJalomMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢ Oymymlen

po(heCCHOHATBHON eITeTbHOCTBIO.



4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHATHH.
Coneprxanue pas3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6smia 4 — ConepxaHue pa3AesioB U TEM JCKIIMOHHOTO ITUKJIA

Howmep pa3znena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUH

Tewma 1.1. OcHOBHBIC d71eMeHTapHbIe PYHKIMH. YNCIOBBIC MHOKECTBA.

Tewma 1.2. Ilpenen dyHKIMH P HEOTPAHUYESHHOM POCTE apryMEHTAa.
Teopemsl 0 npeenax.

Tema 1.3. Ilpenen ¢ynkuuu B Touke. HempepblBHOCTH. 3aMeyaTellbHBIC
MIpeeIb

Tema 2.1. Onpenenenue npousBoaHoi. Ee reomerpuyeckuii u
MEXaHUYeCKUH cMbICIT. Tabmuia mponu3BOIHBIX, YacTh 1.

Tewma 2.2. IIpaBuna nuddepeniupoBanus. [IponsBoaHas CloXHOMI
(dbyHKIMH, TPOU3BOIHAS 00paTHOM GyHKIMU. Tadymia MpoOM3BOIHBIX,
4acTh 2 .

Tema 2.3. IIpou3BoiHbIE BBICIIMX MOPAIKOB. Teopembl O
i depeHIIpyemMbIX QYHKITHIX.

Tewma 2.4. Ilpasuno Jlonuransa. @opmyna Teitnopa.

Tema 2.5. luddepenunan ¢pynkunun nepsoro nopsiaka. Auddepermnmanst
BBICILIMX MOPSIIKOB.

Tema 2.6. MccnenoBanue GyHKIUM C TOMOIIBIO TPOU3BOIHBIX

Tema 3.1. IlepBooOpa3znas. Heonpenenennsiii unterpan. CBoicTBa
HEOMpeeIEHHOT0 UHTEerpaja

Tewma 3.2. Tabnuma uaTerpanoB. MeTo | 3aHECeHHSI IO 3HAK
muddepernmana. MeTo1 3aMeHbI IEPEMEHHON WHTETPUPOBAHUS

Tema 3.3. uTerpupoBanue no yactsaMm. MHTerpupoBanue paluoHaabHbIX
BBIPA)KCHUM.

Tema 3.4. InTerpupoBaHue TPUrOHOMETPHUUECKUX BhIPaKEHUI

Tema 3.5. Onpenenennslil nuaTerpan. OnpeneiacHue U CBOICTBA.

Tewma 3.6. HTerpan c mepeMeHHBIM BepXHUM Tipenenom. Gopmyna
Herorona- JleiitOuuna

Tema 3.7. HecoOcTBEHHBIE HHTETPAJIBI

Tewma 3.8. IlpunoxeHus: onpeneaeHHOro HHTerpania (2 yaca)

Tema 4.1 @yHKIMA HECKOIBKUX NEpEMEHHBIX. OCHOBHBIE NIOHSTHS.
HenpepriBHOCTS.

Tema 4.2. luddepennupoBanre GyHKIIUN HECKOTBKUX MEPEMEHHBIX.
(Yactubie npousBoanbie. Juddepeniuan. [IponzBoaHas cioxxHOM
¢dbynkuun. YacTHbie TPOU3BOAHBIE BHICIITUX MOPsaKoB. Dopmyrna Teitnopa)

Tema 4.3. HccnenoBanue (yHKIIMN HECKOJIBKUX NEPEMEHHBIX.

Tewma 5.1. luddepennmansapie ypaBHEHUS MTEpBOTO MOpsiaka. OCHOBHBIC
nousaTus. uddepennnanbabie ypaBHEHUS C Pa3IeSIOIIUMUCS
nepemeHHbIMU. OHOpOAHBIE AU hepeHIInaTbHbIE YPaBHEHUS TIEPBOTO
MOpsJIKa.

Tema 5.2.

. JIuneiiabie mudGepeHIabHbIC YPAaBHEHUS ITIEPBOTO MOPSIKA.
VYpasuenne bepuymmm. uddepennnanbabie ypaBHEHUS BBICIINX
MTOPSIJTKOB, JIOMYCKAIOIINE TOHMKEHUE TIOPSIKA.




Tema 5.3. JIuneitnsie ogHOpOAHBIE AU(PepeHInaNbHbIE YPAaBHEHUS C
MOCTOSTHHBIMU K03(ppunimenTamu. JInHeliHbie HEOTHOPOAHbIE
muddepeHranbHble YpaBHEHHS BBICIINX TOPSIIKOB.

Tema 6.1. HucnoBeie psiabl. OCHOBHBIE onipeaeaeHust. Psbl ¢
MOJIOKUTEIbHBIMH WieHaMu. [Tpu3naku Jlanam6epa u Komm

Tewma 6.2. HeoOxoaumplii ipusHak. [Ipu3naku cpaBHeHHs. MIHTETpanbHBIMA
npusHak Koy,

Tema 6.3. 3HakonepeMeHHbIE psibl. AOCONIOTHASI U YCIOBHAS CXOJIUMOCTH
6 CoiicTBa abcomoTHO cxoaamuxcs psaaos. [lpusnak Jleiibauma

Tema 6.4. ®ynkmonanbHbie psabl. O0macTh cxoauMocT. PaBHOMepHas
cxoauMocTh. CrerneHnble psiibl. HTEpBas cXoauMocTu

Tema 6.5. CBoCTBa CXOISAUIMXCSA CTEIEHHBIX PSIIOB

Tema 6.6. Psaapr Teinopa u Makiiopena

Tema 6.7. Psag @ypre nepuoanueckon GyHKIMH

Tema 6.8. Psg @ypbe 4eTHOM 1 HEUETHOH PyHKITHH

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOSMKOCTh TPUBEACHBI B TAOIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux
No
Tpynoem | mpakTuue
Ne TeMbl MpakTHYECKUX DopMBI IPAKTHIECKUX N pasnena
o o -KOCTb, CKOM
/1 3aHATHH 3aHATHH JACIIAII-
(gac) MOJITOTOB
JIMHBI
KH, (Jac)
Cemectp 1
IIpenensr
paIMOHAITLHBIX
1 BBIPOKEHUI Ha Pemenue 3amau 1 1
0ECKOHEUHOCTH U B
TOUYKE.
DKBHUBaJIECHTHLIE
2 OECKOHEYHO MaJEIE. Pemenue 3agau 1 1
Ymucio e.
IIpousBoansIe.
3 | [IpaBwia Pemenwne 3amau 1 2
JdepeHIMpoBaHus
ITpon3BogHAS CIHOKHOM
4 P H Pemenue 3amau 1 2
byHKIIMHN
TabmuuHoe
5 Pemenne 3agau 1 3
WHTETPUPOBAHUE
Brecenue mmoj 3Hak
6 A Pemenne 3amau 1 3
nuddepenmmana
3aMeHa IEPEMEHHOM.
7 | MUHTErpHpOBaHHE TIO Pemenue 3anau 1 3
JacTIM
8 | UHTerpupoBanue Pemrenue 3anau 1 3




palMOHAIBHBIX
byHKIMI

2 ceMecTp

YacTHbIe IPOU3BOIHBIE

Pemenue 3amau

10

YacTHbie IIPONU3BOJHBIC
BBICHIUX IMOPAIKOB

Pemrenue 3amgau

11

OkcTpeMyM (pyHKINUU
HECKOJIbKUX
MIEPEMEHHBIX

Pemenue 3amau

12

Pemenue
nuddepeHImaIbHBIX
YPaBHEHUH [IEPBOTO
nopsiaka. Oomue u
YaCTHBIC PEIICHHUS.
Astonomusie 1Y, IV ¢
pa3JIeJICHHBIMU U C
pa3IeNAOILUMUCS
MepEMEHHBIMH.
Pemenne oqHOPOIHBIX
Y nepsoro nopsiaka u
Y KoTopbie MOXHO
MIPUBECTHU K
OJIHOPOJIHBIM

Pemenue 3agau

13

JInnelinble
nuddepeHnraIbHbIC
yYpaBHEHHS [IEPBOTO
nopsiika. Y paBHEHUs
bepnymn
Huddepennmanbapie
YpaBHEHHSI B TTOJTHBIX
muddepeHnmanax.
WNHTerpupyromuii
MHOXHTEJIb.
Huddepenunanpabie
YpaBHEHMS BBICIINX
TIOPSI/IKOB,
JIOIyCKAaroIue
MOHMKEHHUE TTOPSIKA
JInnelinble
HEOJHOPOIHEIE

Qg depeHImaIbHbIe
yYpaBHEHHS C
HOCTOSIHHBIMU
KordumeHTaMmn

Pemenue 3amau

15

Psnel ¢
MOJIOKUTEILHBIMU
yieHamu. [IpusHaku
Hanamb6epa u Ko
3HaKonepeMeHHbIE
psnael. HeoOxoaumbrit
MPU3HAK U MPU3HAKU
CpaBHEHUS.

Pemenue 3amau




CreneHHbie psanbl Psiabi
16 | Teitnopa u Maxiiopena. Pewrenue 3anau 1 6
Psapr @ypre.
Bcero: 16
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJEHBI B TAOIULIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne

Ne
/o

HaunmenoBanne 1abopatopHbIX padboT

TpynoeMKocTsb,
(gac)

IIPaKTUYECKOU | paszeiia
HOJArOTOBKH, | JUCLHUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHUe/ BHITIOTHEHHE KYPCOBOM pabOThHI

Y4eOHbIM [JITaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEEHBI B TadIULE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI U €€ TPYAO0EMKOCTh

Buna camocrosTenbHOM paboThI BSIZEO’ Cemectp 1, yac CemecTtp 2, yac
1 2 3 4

M3yueHne TeOpeTHIecKoro Marepuasia 40 20 20
qucturinHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 40 20 20
Homamnrree 3aganue (/[3) 40 20 20
Kontposbubie paboThl 3a04HUKOB (KP3) 40 20 20
[ToaroToBka K MpOMEKYTOYHOM 78 39 39
attecranuu (ITA)

Bcero: | 238 119 119

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIUHE (MOJTYITIO)
Y4eOHO-MeTOIMYeCKHe MaTepuallbl ISl CAaMOCTOSITENbHOW paboThl OO0YYaIOIIMXCsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYATHBIX W AIEKTPOHHBIX YUCOHBIX U3IaHUN
[lepedyeHpb neyaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.




Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ bubnuorpaduyeckas ccpiika KonuuecTtBo
URL aapec IK3EMILISIPOB B
oubnuoreke
(kpome
AJIEKTPOHHBIX
AK3EMILISIPOB)
517 [Tuckynos H. C. TuddepennmansHoe u 159
1134 HWHTErpajibHOE ucuuciIeHus: yueonuk: B2 1., T. 1./
H. C. TTuckynos. - CI16.: Mudpw, - 1996. - 416 c.
517 [TuckynoB H.C. JluddepennmansHoe u 145
1134 MHTETpalbHOE HCUHCIIeHne: yueOHoe mocobue. T. 2/
H. C. ITuckynos. - U3na. crep. - M.: UnTterpan-IIpecc,
1998. - 544 c.
517 [TuckynoB H. C. Iuddepennumanpaoe u 237
1134 UHTETpaibHOE ncuncieHus: B 2 T.: yuebHoe mocobue
JU1sl CTyIeHTOB BTy30B M.: UuTterpain-Ilpecc, 2004 -
- 2004. - 415 c.
517 bepman, I'. H. COopHuk 3agau no kypcy 165
Bb50 MaTeMaTHYECKOTO aHau3a: yaeoHoe nmocoome / I'. H.
bepman. - 22-e uzn., nepepa0. - CI16.: [Ipodeccus,
2005. - 432 c.
517 Briciias matematuka. Psaasl: yuebHoe nocobue / HO. 167
I'96 A. I'ycman, C. I1. [Tomertkusn, A. O. CmupHoB; C.-
[TetepO. roc. yH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
CIIo. : U3g-Bo I'YAIIL 2015. - 77 c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBbI MATEMATUYECKOTO OBC Jlaus
com/book/65055 | ananmu3a. B 2-x T1. Tom 1-b1ii - Cankt-IletepOypr:
JIanp, 2015.- 448c.
https://e.lanbook. | ®uxrtenronsn I'.M. OCHOBBI MATEMATUYECKOTO 9BC Jlans
com/book/411 | ananu3a. B 2-x TT. ToMm 2-ii - Cankr-IleTepOypr:
Jlanb, 2008. - 464c.
https://e.lanbook. | CoopHuK 3ama4 10 MaTeMaTHYECKOMY aHanu3y. Tom ObC Jlanb
com/book/2226 | 1. IIpenen. HempepsiBHoCTh. udhepeHupyeMocTsb
/ L. KynpsiBues [u ap.]. - MockBa : ®u3Mariur,
2010. — 496 c.
COopHuK 3a/1a4 10 MaTeMaTuyeckoMmy aHanuzy. Tom ObC Jlanp
https://e.lanbook. | 2. MuTerpanst. Psasr: yue6. mocobue / JIJI.
com/book/2227 | Kynpsisues [u ap.]. - Mocksa : ®usmariur, 2009. -
504 c.
http://e.lanbook.c | bannun K.B. Matemaruyeckuii ananus. / K.B. ObC Jlanb
om/book/74580 | banaun, B.H. Banuisikos, A.B. Pykocyes. - M.:
OJIMHTA, 2015. — 361 c.
http://e.lanbook.c | Bepmant A.®. Kparkuii Kypc MareMaTu4ecKoro OBC Jlanb
om/book/2660 | ananuza./ A.®. bepmanr, U.I'. Apamanosuu. - CII06.:
Jlann, 2010. - 736 c.
http://e.lanbook.c | Becos O.B. Jlekiuu mo MaTreMaTH4eCKOMY aHAIH3Y. - 3bC Jlanb
om/book/72002 | M.: ®usmaraur, 2015. - 480 c.
http://e.lanbook.c | 3no6una C.B. MaTeMaTu4ecKkuil aHaau3 B 3a1a4ax U OBC Jlanb
om/book/2377 | ynpaxuenusx. / C.B. 3noouna, JI.H. [Tocuniensckast.
- M. : ®u3marnut, 2009. - 360 c.
https://e.lanbook. | Bypkosa E. B. MaremaTtnueckuii ananus. / E. B. ObC Jlaup
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com/book/147557 | Bypkosa, O. A. Illymepuna. - Kpacuosipck: Cuol'yY
nM. akagemuka M. @. Pemetnéna, 2018. - 128 c.
YK 517.9 3unrep A.A., Makapoa M.B. luddepennnansubie 100
ypaBHeHus: yueb. mocodue/ A.A. 3unrep, M.B.
Makaposa. —CI16.:.I'VAII, 2014.- 56c.

YIAK 517.9 Makaposa M.B., [Tomertkun C.I1. [lpumenenue 50
mubdepeHIMaTbHBIX YPaBHEHU ISl pelIeHUs
NPUKIIAJHBIX 33/1a4: yued.-meToa. nocobue/ M.B.
Makapoga, C.I1. [Tombrtkun. —CI16.: I'YAII, 2021.-
45c.

https://e.lanbook. | Aradonos, C.A. TuddepenimansHpie ypaBHEHHUS / OBC Jlanp
com/book/106546 | C.A. Aradonos, A.Jl. 'epman, T.B. MypartoBa. —
MI'TY um. H.D. Baymana, 2004. (Cep. Maremaruka
B TEXHUYECKOM yHUBepcurere; Boin. VII).
https://e.lanbook. | XKa6xo, A. I1. Tuddepeninansabie ypaBHEHUS U OBC Jlanp
com/book/211928 | ycroitunBocth: yueOnuk / A. I1. XKabko, E. /1.
Kotuna, O. H. UmwxkoBa. — Cankr-IlerepOypr: Jlanb,
2022. — 320 c.

7. IlepeyeHb ANEKTPOHHBIX 00Opa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONH ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTUHBI
npuBezieH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb SICKTPOHHBIX O00pPA30BATEIBHBIX PECYPCOB HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://www.math-net.ru OO01IepOoCCUICKUIT MaTEMaTHIECKHIA TTOPTAI
http://mathhelpplanet.com/ Maremaruueckuii popym Math Help Planet
http://e.lanbook.com/view 9BC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MpPOrpaMMHOTO OOECIIEUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIICCTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOrPAMMHOTO OOecTIeueHus pecTaBicH B Tadymie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Neo /it HaunmenoBanue
1. Microsoft Windows

2. Microsoft Office

3. MathType

4. Wolfram Mathematica

8.2. IlepeueHp UH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

‘ Ne i/ ‘ HaumeHnoBanue



http://www.math-net.ru/
http://e.lanbook.com/view

‘ 9BC «Jlaup»

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca Mo TUCIUIUIMHE, IPEICTaBIeH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmenoBanue coctaBHOM YacTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)

1 JlexuiMOHHAS Ay AUTOPUS

Aynuropus Juisl IPaKTUYECKUX 3aHATUN

10. Onenounsie cpeAcTBa AJIs MPOBEICHHS IPOMEXYTOUHOMN aTTeCTAIH
10.1. CocraB OLIEHOYHBIX CPEACTBIIS TPOBEACHUS IPOMEKYTOUHOH ATTECTALlUH
00yJaromuxcst Mo JUCIUIUTMHE TpUBEAeH B Tabmuie 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIS IPOBEJICHUS IPOMEKYTOYHOM aTTeCTAllUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BAThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutpHad mIKana P P (bopmp

— oOyyaromuiicss TayOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaTIN3uPOBAHHBIX TOHSITHH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(GaYTCHO»




Og_eégjii ?{ﬁiﬁiﬁm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;
— JIOTMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«y/IOBJICTBOPUTEITHHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM TPUMEHEHUU 3HAHHMA
HAIpPAaBIICHUS;
— cJ1ab0 apryMeHTHPYET HayuHBIE MTOJIOKEHHUS;
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIELIMATIN3UPOBAHHBIX OHSITUH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEILHOM YacTH MPOrPaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  IPHU
«HEYOBJICTBOPUTEITHHOY .
«HC 3ATICHONY paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HANPaBIICHUY; 3
— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJOKECHHUS;
— He (hOPMYTUPYET BBHIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTepPHAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.
Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
No Kon
Ilepeuens BonpocoB (3a7au) A1 SK3aMeHa
/1 WHJUKAaTOpa
Cemectp Nel
1. | Ilpenen ¢pynkuuu. BeraucneHue nmpeaenos. YK-1.¥.2

1. Beruucauts npegen lim ———

OTtBer: 3

2. Bpraucnuts npeaen lim =———

Otser: 8/5

3. Beramcnouts npegen lim —i", —

Otser: 3/2

4. Beraucnuts npegen lim ———

Ortger: - 5/7

5. Beraucnouts npegen lim "',:

OTBeT: 0€CKOHEYHOCTH

6. Berumciuts npegen lim ———

Ortser: -3/6 = -1/2

7. Beumcants npenen lim ——

OTBer: 0€CKOHEYHOCTH

8. Beuncants npezen lim ————

Otget: 7/6

—bx—2

¥—+po X +2x—8

Ko &%

x—+ oo DX

Ko =%

T "

¥—+pg OX"T T/KTZ

w——2 X

x—+on  2x- +Ex—132

oy
ZX




. xF—ExT+Ox—4
9. Bprumcauts npenen lim ——

W= 00 Y Tx+12

OTBeT: 0€CKOHEYHOCTH

10. Beruncauts npegen lim ————

Ix-—-2

OrBet: 8/5
Kakwue u3 npeacTaBiIeHHBIX HUXKE MIPEIEIIOB MOTYT OBITh BBIYMCIICHBI VK-1.B.2
METOJIOM JIeJIeHUsI Ha OOJIBIIYIO CTETIEHb IEPEeMEHHbIX ?
. 33:—53
lim
a) x—0 X“+2x
. 2x” —dx—6
b) lim ———
x—3 2K —/XTa
. 3x’-4x—4
lim —
C) =0 2x-—3x—-2
. - Z\': +x+6
d) lim———
=3 <X —oX—a
I S S
lim ————
e) x—oa  IX“—Tx+12
Otser: a), C), €)
Kakas ¢pyHkuus Ha3pIBaeTCs HEMPEPHIBHOM B TOUKE Xo? YK-2.3.1
OtBet: ®ynkuus f(X) Ha3pIBaeTCs HeMPepPHIBHON B TOYKE X0, €CJIH
OHA ompeie/ieHa B HEKOTOPOH OKPECTHOCTH 3TOH TOYKHM X0 M
lim f(x) = f(x,)
XAy
Yemy paBHa cymMMa KOHEYHOTO YHClia OECKOHEYHO MaNbIX (PyHKINNA? YK-2.3.1
OtBer: CyMMa KOHEYHOI'0 YUCJIA 0€CKOHEYHO MaJIbIX (PyHKUM —
3T0 PyHKIMSA OECKOHEYHO MaJIast
Teno nBuxeTcs Mo 3akoHy S(t) =5t +1. Uemy pasHa ckopocTs V(t) B YK-1.3.1
MOMeHT BpeMeHH t =17 3anumuTe HOMep BEpHOTO OTBETA.
1) 6
2) 4
3) 10
4) 15
Otser: 4)
1) BsruucnuTe npou3BOAHY0 QyHKIMH ¥ = ¥~ + 47 VYK-1.B.2

Oreer: 2x + 4%In4

2) Bepno mu yrBepxkacHue: «[Ipon3BoHas CyMMBI IBYX
muddepeHnpyeMbIX GyHKINNA paBHA CyMMe MPOU3BOIHBIX ATHX
¢bynkuuity. OTBEeT apryMeHTHpYHTe.

Otser:
IIpaBuniaa nud¢epeHnnpoBanust MOTYT ObITh 3alIMCAHBI:
1. (C-u(x))'=C-u'(x)

2. (U(X)xv(x))'=u"(x)xVv'(x)




3. (U(X)-v(x))'=u'(x)-v(X)+u(x)-v'(x)

[ o

®opmyaa Ne4 kak pa3 m o3HauaeT, uytTo «IIponsBoaHasi cyMMblI IByX
aupepeHurpyeMbix GyHKUIMA paBHA CyMMe NPOM3BOAHBIX ITHX
byHKumii.

1) BbIumCIHTE HPOU3BOAHYIO (BYHKIUM V = 1 - - 4% YK-1.B.2
Oreer:v = x - 4% (2 + xin4)
2) Bepno yu yrBepkacHue: «IIpon3BoiHas MpOU3BEICHHUS ABYX

muddepeHUpyemMbIx QYHKINH paBHA TPOU3BEACHUIO TPOU3BOTHBIX

9TuX QyHKIUKE». OTBET apryMEeHTUPYHTE.

OTBeT: yTBep:KIeHHe HEBEPHO.
IIpaBuaa qudgepeHnnpoBanust MOryT ObITh 3alIMCAHBI:

1. (C-u(x))'=C-u'(x)

2. (UC)EV(X))'=u'(X)xV'(X)

3. (U()-v(x))=u'(x)-v(x)+u(x)-v'(x)

ulxl, ; ulxlvlx)—ulx)vix

4. (.‘ﬂ:..l. :I = ;,2 I:.'L'
®opmyJa Ne3 —310 dopmyJia 1Jis1 BBIYMCIEHUS TPOU3BOTHOM
npousseaeHus: AByX 1u(depeHunpyeMbixX pyHKIHIA, OHA He
COOTBETCTBYET NPHBEICHHOMY B YTBEpP:KIeHHHU TEKCTY.

Haiinute popmyiny ¢ omnOkoil. ApryMeHTHUpYHTE CBOM OTBET. YK-2.3.1

1. (C-u(x))'=C-u'(x)

2. (UC)EV(X))'=u'(X):V'(X)

3. (U(x)-v(x))=u'(x)-+Vv'(x)

alal, ¢ uTxedwlxd—ulx)vix

4. ('.":.1' :I = ;,2 I:.';'
OTtBet: ommodka B (popmy.ie Ne3. Ilo npaBuay nuddepenuupoBanus
npousBeaeHus AByX AupPepeHuupyemMbix GyHKIUIA MPOU3BOAHAA
Npou3BeleHUus1 BbIuucsiercs mo gopmy.ie:

(U()-v(x))"=u’ (x)-v(x)+u(x)-v'(x)

[TpaBuna nuddepennmponanus. [IponzBoaHas ciokHONW QYHKINH. YK-2.V.1
3ananue 1. YK-2.V.3

1) HaiimuTe npou3BoAHYI0 (PyHKIHH
v =5cos(7+8x) + V7x—8

OTtBer:
3

7 3
—40sin(7 + 8x) + I(TX_ 8) %

2) HazoBute kakoe-mu6o nudpoBoe CPeaCcTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. OO60CHYHTE BaIll BHIOOP.




Oteer: K undpoBbiM cpeacTBaM, KOTOPbIE MOI'YT ObITh IPUMEHEHBI
JUIS pelleHus JaHHoi 3agaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHue, BKJalo4vallnee 00J1b110i HaOop
MaTeMaTu4ecKuxX GyHKIU B TOM YHCJIECHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUAMH U BU3YAJIbHBIM CONIPOBOKIECHHEM.

3ananue 2.
1) HaiimuTe nmpou3BoaHY0 (PyHKIHH

y = 5cos(5+ 2x) #In(5x— 2)

OtBer: —10sin(5 + 2x) * In(5x— 2) + 5cos(5 + 2x) »

bx—-2

2) HazoBwute kakoe-1u00 U(ppoBOe CPEACTBO, MPUMEHIUMOE IS
peurenus qaHHou 3agadn. OO60CHYHTE BaIll BHIOOP.

OtBer: K undpoBbsIiM cpeacTBam, KOTOpbie MOT'YT ObITH IPUMEHEHbI
JUIsl pelieHus JaHHoi 3agaun oTHocuTcss Wolfram Mathematica-
nporpaMMHoe odecrieueHue, BKJI0Yawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIeCHCTEMY KOMIbIOTEPHOM
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

3agaHue 3.
1) Haiimute npou3BoHY0 GYHKIHH
_ —6tg(7 + 4x)
" In (7Tx—4)
Orser:

-24

-
cos” (T+4x

7

«In(7x— 4) + 6tg(7 + 4x) = —

(In(7x— 4))2
2) HazoBure kakoe-1160 1iuppoBoe CpeacTBO, IPUMEHUMOE /IS
pereHust JaHHOM 3agaun. OGOCHYHTE Balll BHIOOP.

Otger: K undpoBbiM cpeacTBam, KOTOpbie MOTYT ObITH IPUMeEHEHbI
JUIS pelleHus JaHHoi 3aaaum oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecrneyeHue, BKJIKYaIiee 00/1b110ii HAO0p
MaTeMaTHYeCKUX PYHKIMA B TOM YHCJIECHCTEMY KOMIIBIOTEPHOU
ajiredpbl, OpMEHTUPOBAHHYIO HA MOATOTOBKY HHTEPAKTUBHBIX
AOKYMEHTOB C BIYMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKICHUEM.

3ananue 4.

1) Haiiaute npou3BOIHYIO (PYHKIIMH
¥ =4/ 2 — 6sin(7 + 4x)
OrtBer:

1

2,/2 —6sin(7 + 4x)
2) HazoBute kakoe-n1u6o nudpoBoe CpeacTBO, MPUMEHUMOE IS
pereHust gaHHOM 3aaaun. OGOCHYHTE Balll BHIOOP.

(—24)cos(7 + 4x)

Otser: K ungpossiM cpeacrsam, KOTOpbie MOI'YT ObITh IPHMMEHEHBI
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JUIs pellieHust JaHHoM 3aga4um oTHocuTest Wolfram Mathematica-
nporpaMMHoe odecreuyeHue, BKJIOYamwmee 00Jb110ii Hadop
MaTeMaTH4YecKUX GYHKIMHA B TOM YHCJIECHCTEMY KOMIIbIOTEPHOM
ajaredpbl, OpUEHTHUPOBAHHYIO HA MOATO0TOBKY HHTEPAKTHUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

3amanue 5.
1) HaiimuTe nmpou3BoaHyO (PyHKIHH

v = 5cos(3 +4x) + log,(3x— 4)

Otser:

3

(3x—4)In4
2) HazoBure xakoe-mu00 udpoBoe CpeacTBO, IPUMEHIUMOE IS
pereHust gaHHOM 3aaa4un. OOOCHYHTE Balll BHIOOP.

—20sin(3 +4x) +

Oteer: K undgpoBbiM cpeacTBaM, KOTOPbIe MOI'YT ObITh IPUMEHEHDbI
JUISl penieHus JaHHoi 3amaun oTHocuTess Wolfram Mathematica-
nporpaMMHoe odecrneuyeHnue, BKJao4valliee 00J1b10i HAOOP
MaTeMaTu4YecKuX GyHKIUI B TOM YHC/Ie CHCTEMY KOMNbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOKIEHUEM.

10.

ITpoBepbTe SIBISETCS JIU BHIPAKEHHE
1 .
- ¢ (—24)cos(7 + 4x)

2,/2—6Ein(T+4

HPOM3BOAHOM QynKImMK y = /2 — 65in(7 + 4x) ? OTBET 0OOCHYIITE.
OTBer: BpIpa:keHHe SIBJISIETCH NPOU3BOAHOM 111 (PYHKIMH, YTOOBI
3TO 000CHOBATH MOKHO B3ITh IPOU3BOIHYIO OT

,‘,-"2 — Gsin(? + 4%) WIM BBIYMCJIUTH HeonpeaeJeHHbII
HHTerpaJ

._,v:

1
J « (—24)cos(7 + 4%)dx
2,/2— 6sin(7 + 4x)

VK-2.3.1

11.

3anumuTe ypaBHEHHE KacaTelbHOl K rpaduxy QyHKmuN y=x° - 2
B €r0 TOUKe ¢ abciuccoi Xo= 1
OrtBet: y=3Xx-4

VK-2.3.1

12.

B KaKoii TouKke ypaBHEHHE KacaTeIbHOM K rpaduKy GpyHKIHH Y=X° -2

nMeet Buj Yy=3X-4

OTtBer: Xo=1

3amada MOXeT ObITh pelieHa 1ByMs crocobamu. O6ocHylTe 06a

croco0a perieHus.

Ortser: IlepBblii c10C00 OCHOBAH Ha ONpPeAEICHUN KAcaTeJIbHOM K

rpaguky GyHKIHUU — 3TO 001Iasi TOUKA rpaduka GyHKUUM U

NPSAMOM, SIBJSIIOIIEHCSH KAacaTeJbHOM, T.e. HY’KHO PelIUTh CUCTEMY
Ly =x" -2

YPaBHeHHUI1 V= 3x—4

IIpu BTOpOM cnioco0e pemeHnsi, HeO0OX0AMMO CPABHUTH 001IIee

ypaBHeHHe KacateabHoil ¥ = ¥(x,) + ¥ () (x— %) u y=3x-4

YK-13.1

13.

[Tycts B TOuke (Xo, Yo) mepecekarores ase kpusbie Y=F(X) u y=g(X). O6e

YK-1.3.2
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

byukuuu Y=f(X) 1 y=¢(X) umeror npousBoHbIe B Touke (Xo, Yo). Uemy
paBEeH yroJ MKy KpUBBIMU?
OtBer: Yriom ¢ me:xkay kpubiMu Y=f(X) u y=g(X) B Touke (Xo, Yo)
HA3bIBAETCS YIoJI MEKIAY KAcaTeIbHBIMH K MPSAMbIM,

g lxg ) —F (xp

NPOBEIEHHBIMHU B TOUKe (X0, Yo)u  tg(e) = 147 (x) 5/ (x
R | B ]

14.

[TycTh mostOKeHUE TOUKH NP € ABUKEHUU 3a1aéTcs GyHkmuen S=S(t),
rze t — Bpems. UeMy paBHa CKOpPOCTb TOYKU? BhIMUIIMTE HOMEP BEPHOTO
YTBEPKACHHUS.

a) CKopocTh TOYKH paBHA NMPON3BOAHOI pyHKIIM S(t)

a) CKOpOCTb TOYKH paBHA BTOPO# MPou3BOaHOMN pyHKIHH S(t)

b) Ckopocts Touku paBHa auddepenimany Gyakuun S(t)

OrtBeT: a)

VK-2.3.1

15.

[Tycts ¢pynknus y = f(x) 3amana Ha untepsaie (, b). Hazoure ycinoBue
yobiBanus ¢pyHkun y = f(x) Ha uHTEpBase (a, b).

OtBet: Ecan npousBognas pynkuuu y = f(X) orpunarenbHa 1s
BCEX X U3 HHTepBaJja (3, b), To pyHKIus yobIBaeT HA 3TOM
HHTepBaJe.

YK-1.3.2

16.

[Mycts Gynknus y = f(x) 3agana Ha uatepsaie (a, b). HasoBute yciosue
BBINYKJIOCTH BBepX (yHKIMHK y = f(X) Ha uHTEpBaje (a, b).

OtBet: Ecin BTOpasi npousBoaHas pyHkuuu y = f(x) orpunareibHa
JJI BCeX X M3 HHTepBaJia (a, b), To GpyHKIMs BHINYKJIa BBEPX HA
ITOM HHTepBaJe.

VK-1.3.2

17.

[Mycte ¢pynkuus y = f(x) 3agana Ha uaTepBaie (3, b). Hazoure ycnoBue
BOTHYTOCTH (BBIMYKJIOCTH BHU3) QyHKIMHU ¥ = f(X) Ha nuHTepBaje (a, b).
OrBer: Eciin Bropasi npousBoaHas pyukuuu y = f(X)
MOJIOKUTEIBbHA /ISl BCeX X U3 HHTepBaa (a, b), To pyHkuus
BOTHYTA (BBIMYKJIa BHU3) HA 3TOM HHTepPBaJie.

YK-1.3.2

18.

Ilycts muddepenumpyemast pynkuus y = f(X) 3agana Ha nHTEpBaJe

(a, b).

HW3BecTHO, 4TO B TOUKE Xo HA MHTepBate (a, b) mponsBonnas GyHkum y
= f(x) paBHa Hym0. Kakux 1aHHBIX HE XBaTaeT, 4YTOOBI yTBEPKIATh, UTO
B 3TOU TOUKE (PYHKIUS UMEET MAaKCUMYM?

OtBer: B Toukax 3kcTpemMmyMa Ha HHTepBaJie (3, b) npousBoaHas
¢Gyuxkuum y = f(x) paBHa HyJ110 (He00X0AUMOE yCJI0BHE). ITA TOUKA
MO:KeT ObITh TOUKOH MaKCUMYMa, MUHHMYMA HJIN Nlepernda
rpapuka ¢pyukuuu. /st Toro, YTo0ObI B TOUKE ObLJI MAKCUMYM,
NPON3BOAHASA (PYHKIMH J0KHA MEHSITh 3HAK C IUIIOCA HA MUHYC.

VK-2.B.2

19.

Kakas npsiMasi TMHUS Ha3bIBA€TCS aCUMIITOTOM rpaduka GyHKIUN
y=f(x)?

Ortser: IIpamMas TuHAS M HA3BIBAETCH ACHMNITOTOM rpadguka
¢yukuuu y=f(x), ecaau paccrosinue d or Touku M, Jieskaieil Ha ITOM

VK-1.3.2




rpadguke, 10 NPSIMO M CTPEMUTCS K HYJIIO IPH HEOTPAHMYEHHOM
YAaJIeHMH 3TO TOYKH MO rpaduKy OT HaYajaa KOOPAMHAT B
0€CKOHEYHOCTb.

20.

BepHo 11, 4TO BRIpOKEHHE
5 2 2
—xT——x"+-x
4 37 5
SBnsercst pemenueM | (5x* — 2x° +vx¥)dx ? OtBer 0OOCHYIITE.
[TpuBeaute aBa criocoba penieHus.
OTBeT: BhIpaxKeHue
5

5 2 3,2 2
X —Ix Tt 5 siBJIsleTCS peleHueM

.

J (5x% —2x" + {?jﬂ'x

1n

+5

J1Jist 0TBETA HA 3TOT BOMPOC MOKHO B35ITh HHTErPaJ
[ — 5 2 2 5
J (5x° —2x" +Jx¥)dx=—x*——x"+-xT+C
- - 3 5

2 = o
i -2 +5 -3T0 o1HO U3 pemennii npu C=5.

5 o4 2

T€ —X ——X
4 3

Bropoii BapuanTt !)eme}mﬂ: B3MITh MPOU3BOJIHYIO OT
4 2 3

5 2 2 N
X X toxa+t 5, IPOM3BO/IHASI PABHA NOAMHTETrPAJILHOM

dynxkmun  5x* —2x" + /x| 3HaunT BHIpaKeHHE

5 . 2 =
;x“ - Exg +-x7+5 SBJSETCS pelleHneM HHTerpasa.

YK-2.3.1

21.

1. BeIuuciauTh HeONpeaeNEHHBIN HHTETPA:

R

J (5x% —2x* 4+ x¥)dx

OTtBeT:
5 2
4 3

] b

x4+ C

LIRS

2. BBIYHCIUTH HEOPEIeIEHHBIA HHTETPAT:

il

N 3 1 P
J (Vx*+3x° —5;—=)dx

Vs
OTtBer:
3 : 3 L
Exi +—x*—20a74+C

3. BbluncauTh HeomnpeeEHHBIN HHTETrpall:

—_—
i i

J [x—: "V dx

3\9.
OTtBeT:

38 6717

—xi+ —x6+C

8 7

4. BoluncnuTh HeolpeaeaEHHbI HHTETpall:

PO R ¥ -
X —vx° ;
J —)dx

.I'S

YK-1.¥.2
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OTBeT:
5

0,5x*+0,8x T+ C
5. BwruucauThs HeonpeneaEHHBIN HHTETPAT:

J cos(4x — 7)dx
Orser:

1
—sin(4x—7)+C
4

22.

MeTo1bI HHTETPUPOBAHKS: METOJT BHECCHHUS 1O/ 3HAK AuQdepeHnaia
U MCTO/ 3aMCHBI HepeMeHHOfI I/IHTerI/IpOBaHI/Iﬂ.
1. Bsibepure METOA MHTErPUPOBAHMS U BBIYUCIIUTE UHTErPAl.
YKaKUTE KaKOH METOJ] HHTEIPUPOBAHUS TPUMCHSIIH:
OTtBeT:

J" 2xdx
Vxi+ 3
22 +3+¢C

Mo:xeT ObITH IPUMEHEH KAK MeTO0/l BHECEHHS MOJI 3HAK
auddepeHumaa Tak M METO/ 3aMeHbI NePeMeHHOM
UHTErPUPOBAHUS.

2. BriOepute MeTO HHTETPUPOBAHUS U BBIUMCIUTE UHTETpall.
VYKaxxute Kakoi METOJ UHTETPUPOBAHUS IPUMEHSIIN:

[ dxdx
J x*4+1
OTtBer:
Zarctg(x*)+ C
Mo:keT ObITh MPUMEHEH KAK METOJ BHECEHHSI MO 3HAK

Au(pepeHnnana TaKk U MeTOJ 3aMeHbI IIepeMeHH oI
HHTErPUPOBaHUS.

3. Bribepure MeTO MHTETPUPOBAHUS U BHIUMCIINTE UHTETpAJ.
VYKaxxute Kakoi METOJ HHTETPUPOBAHNSI IPUMEHSIIN :

J xsin(x® + 3)dx
Otser:

1 5
—Ecﬂs[x +3)+cC

MoskeT ObITH IPMMEHEH METO/ 3aMeHbI NepeMeHHOMH
HHTErPHPOBAHUS.

4. BpiOepuTe METO/I MHTETPUPOBAHUS U BBIYUCIUTE UHTETPaJl.
VYkaxxute Kakoi METOJ HHTETPUPOBAHUS IPUMEHSIIN:

J dx
Vxcos? (Vx)
OTBer:

YK-2.B.2
VK-1.V.2




2tg(\x)+C
MozkeT OBITH IPUMEHEH MeTO/] 3aMeHbI NlepeMeHH o
HHTErPUPOBAHMNS.

5. Bribepure MeTO MHTETPUPOBAHUS U BBIYMCINUTE UHTETPAIL.
VYKaKuTe KaKkO! METOJ HHTEIrPUPOBAHUS TPUMEHSIIN:

J" dax
4x— x
OTtBerT:

—2ln|4 — x| + ¢

Mo:xeT OBITH IPUMEHEH METO/I 3aMeHbI NlepeMeHHOM
HHTErPUPOBAHMSI.

23.

3aganue 1.

1) BblYHCINTD, IPUMEHUB METOJ] UHTCTPUPOBAHUS 110 YACTSIM:

J X ¥ cosxdx

OtBer: xsinx + cosx +C
2) HazoBure kakoe-mub0 1HU(POBOE CPEICTBO, MPUMEHUMOE IS
peluieHus qaHHou 3agaun. O60CcHYyiiTe Balll BBIOOP.

OrtBer:
K uudpoBbiM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pemieHusi JgaHHOM 3amaum  otHocutcs Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJIKOYaKInee O00JbIIOH Hadop
MaTeMaTH4YecKuX (YHKIMHA B TOM 4YHCJIEe CHCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
JTOKYMEHTOB ¢ BHIYHCJIEHUSIMHU U BU3YaJIbHBIM CONMPOBOKIEHHEM.

3amanue 2.
1) BbraucnuTh, NpUMEHUB METO HHTETPUPOBAHHUS 110 YACTSAM:
[(x +1)e*dx

Orser: (x +1)e* — e+ C
2) HasoBure Kakoe-1100 1H(PPOBOE CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CcHYyiiTe Balll BHIOOP.

OtBet:
K uudpoBsiM cpercrBam, KOTOpble MOIYT ObITh NMPUMEHEHbI ISt
pemienust aaHHoW 3amaum  otHocutrcsi Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJWOYailee O00JbIIOH Hadop
MaTteMaTu4yeckuX (yHKUMA B TOM 4YHCJE CHCTEMY KOMIbIOTEPHOM
anre0pbl, OPHEHTHPOBAHHYK) HA NOAN0OTOBKY HWHTEPAKTHBHBIX
AOKYMCHTOB C BLIMMCJICHUAMUA U BU3YAJIbHBIM COIIPOBOKICHUEM.
3ananue 3.

1) BBIYMCIHTE, IPUMEHUB METO/l MHTETPHPOBAHUS TI0 YACTSM:
J xlnxdx
OtBer: 0,5x (Inx—0,5) + C

2) HasoBure Kakoe-m1u00 MH(POBOE CPEACTBO, MPUMEHUMOE IS
pemieHus qanHou 3agaun. O60CHYyIiTe Balll BHIOOP.

VK-2.V.1
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

OTtBet:

K mudpoBbIM cpeacTtBaM, KOTOpble MOTYT ObITH NMPUMEHEHBI ISt
pemienusi JgaHHOM 3amaum  otHocuTcs Wolfram Mathematica-
nporpaMMHoe olecrnedyeHue, BKJO4Yawilee O00JbIIOH Hadop
MaTeMaTU4ecKUX (YHKIMH B TOM YHCJECHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPHEHTHPOBAHHYI0O HA TOATOTOBKY MHTEPAKTHBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
3ananue 4.

1) BeryncnuTh, IPUMEHUB METOJ UHTETPUPOBAHHUS 110 YaCTSIM:
.'l.': * sinydx

OtBer:—x”cosx + 2xsinx + 2cosx+ C
2) HasoBure Kakoe-n1u00 mH(POBOE CPEACTBO, MPHUMEHUMOE IS
peureHus qanHou 3agadn. OO60CHYITE Balll BHIOOP.

OTtBet:
K nudpoBbIM cpeacTBaM, KOTOPbIE€ MOTYT ObITh IPUMEHEHbI ISt
pemieHust AaHHOi 3axaun oTHocuTcst Wolfram Mathematica-
nporpaMMHoe odecriedeHue, BKJI0UYawmiee 00J1b110ii Hadop
MaTeMaTH4YecKuX QYHKIHMA B TOM YHCJIe CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OpMEHTHPOBAHHYIO HA MOJATOTOBKY HHTEPAKTHBHBIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

24,

3aganue 1.

1) BblunciInTe ONPEICICHHBIA HHTETPAT:

-

J dx

0

OtBet: 2
2) HazoBute kakoe-mu00 mudpoBoOe CPEACTBO, MPUMEHUMOE IS
peuieHus qaHHou 3agaun. O60CHYIiTe Balll BHIOOP.

OtBet:
K uudpoBbiM cpeacTtBamM, KOTOPble MOTYT ObITh NMPUMEHEHBI IS
pemienust aaHHOW 3amaum  otHocutrcss Wolfram Mathematica-
nporpaMMHoe o0ecrnedyeHue, BKJOYailee 00JbIIOH Hadop
MaTteMaTu4YeckuX (yHKUMHA B TOM 4YHCJE CUCTEMY KOMIbIOTEPHOM
ajiredpbl, OPHEHTHPOBAHHYK) HA TMOArOTOBKY MHTEPAKTHBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM COMIPOBOXKIEHUEM.

3amanue 2.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

J 2dx

a0

OtrBer: 2

YK-2.¥.3
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

2) HazoBute kakoe-1m00 HUppPOBOE CPEACTBO, MPUMEHUMOE IS
pereHust faHHOM 3aaaun. OOOCHYWTE Balll BHIOOP.

OTtBeT:
K mudpoBbiM cpeacrBamM, KOTOpble MOI'YT ObITh INPHUMEHEHBI AJIs
pelieHusi daHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnedyeHue, BKJO4Yawilee 00JbIIOH Hadop
MaTeMaTU4ecKUX (PYHKUHMH B TOM 4YHCJe CHCTEMY KOMIbIOTEPHOIi
ajare0Opbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTUBHBIX
JAOKYMEHTOB C BbIYMCJIEHUSIMH U BU3YAJIbHBIM CONPOBOXKIEHUEM.

3amanue 3.

1) BeruucnuTe onpeaeacHHbIN HHTErpa:

3

J xdx

-

OrBer: 9/2-4/2=5/2
2) HazoBute kakoe-m1u00 mudpoBoe CPeaCTBO, MPUMCHUMOE IS
pereHust gaHHou 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTtBer:
K mudpoBbiM cpeacTtBaM, KOTOPble MOI'YT ObITh NPUMEHEHbI JIsl
pelieHusi JaHHOW 3amayd  oTtHocuTcsa Wolfram Mathematica-
nporpaMMHoe of0ecnmedeHHe, BKJOYawinee O00JbmIOH Hadop
MaTeMaTu4ecKuX (GYHKIHUI B TOM 4HC/Ie CHCTEMY KOMIIbIOTEPHOM
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY MHTEPAKTHUBHBIX
AOKYMEHTOB C BIYMCJIEHUSAMH U BU3YAJIbHBIM CONIPOBOXKIEHUEM.

3ananue 4.

1) BbluuCIUTE ONPEICICHHBIA HHTETPA:

0

J x 3 ﬂ.l.-'l.'

-1

Otreer: 0-1/4=-1/4
2) HazoBute kakoe-11u00 nuppoBoOe CPEACTBO, MPUMEHUMOE IS
pereHust gaHHoM 3aaaun. OOOCHYWUTE Balll BHIOOP.

OTser:
K uudpoBbiM cpeacrBaM, KOTOpbie MOIYT ObITh NPHUMEHEHbI ISl
pelieHusi AaHHOM 3agayd  oTtHocuTca Wolfram Mathematica-
NnporpaMMHoe o0ecnedyeHue, BKJWYawiee O00JbIIOH Hadop
MaTeMaTHYeCKUX (PYHKIOHH B TOM YHCJE CHCTEMY KOMIbIOTEPHOI
ajiredpbl, OPUEHTHPOBAHHYI0O HA TMOATOTOBKY HMHTEPAKTHUBHBIX
AOKYMEHTOB C BIYHMCJICHUSAMH U BU3YAJIbHBIM CONIPOBOKIEHUEM.
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https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

3amanue 5.

1) BeruuciuTe onpeaeacHHbIN HHTETPa:

1

[ean

-1

Oteer: e-e!
2) HazoBute kakoe-1n00 nuppoBoe CPeACTBO, MPUMEHUMOE IS
peuieHus qanHou 3agadn. OO0CHYITE Balll BEIOOP.

OTtBerT:
K mudpoBbsIM cpeacTrBaM, KOTOPbIe MOI'YT ObITh INPHUMEHEHbI IJIs
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
nporpaMMHoe oOecrnevyeHue, BKJIO4Yawilee O00JbIIOH Hadop
MaTeMaTH4eCKUX (YHKIHIi B TOM YHCJEe CHCTEMY KOMIbIOTEPHOM
ajaredOpsl, OPHMEHTHPOBAHHYI0 HA MNOJATOTOBKY MHTEPAKTHBHBLIX
AOKYMEHTOB € BbIYMCJIEHUSIMHU U BU3YAJbHBIM CONPOBOKIEHHEM.

25.

1. TlpounTerpupyite TPUrOHOMETPUUECKYIO () YHKITUIO

( Ccosx dx

OtsBer: 0,5

2. TlpouHTETrpupylTEe TPUTOHOMETPHUYECKYIO (DYHKITUIO

( COSX X

u

Otger: 0
3. TlpouHTETrpHpylTE TPUTOHOMETPHUUECKYIO (DYHKITHIO

|r cos 2x dx

Otsert:0,25
4. IlpouHTerpupyiTe TPUTOHOMETPUUECKYIO (PYHKIIHIO

|r siny dx

e

OtBer: 2

5. TlpouHTerpupyiTe TPUrOHOMETPUUECKYIO (DYHKITUIO

YK-2.¥.3
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( sinx dx

OTtBer: 1

Cemectp Ne2
26. | Kakas yHkuus z = f(x; V) Ha3bIBAETCSA HENPEPHIBHOM B TOYKE VK-1.3.2
My (x0;¥)?
OtBer: ®ynkuusa = = f(x; V) Ha3bIBaeTCs HeMPEPbIBHON B TOYKE
My(x4; Vs ), €cI OHA OTIpeesIeHa B ITOI TOYKe M HEKOTOPOi ee
OKPEeCTHOCTH, MMeeT npenes [im f(M) M ITOT mpeaes paBeH
M- J"’!:
3HAYEeHHUI0 (PYHKIUH Z B TOUKe M
27. | Kakas u3 dopMyn cootBercTByeT auddepeHmany GyHKun y=e<? YK-2.3.1
a) dy=2e?*dx
b) dy=e*dx
c) dy=2e*dx
OrtBeT: a)
28. | YacTHbIe IPOU3BOIHBIC YK-1.¥.2

o dz A=
1. Haiigure yacTHBIE IPOU3BOHEIE b GyHKIIHH

_ sin(3+8x —7y)

2 — _x'3_1,-'?
cos(3+8x—Tyv)+8( 2—.1"1_1.' ! :I—s'iri'.'E—Bx—?}'ZEx‘I}' !

|'2—x3_1,.-'_']‘

=

OTtBeT:

—cos(3+8x—Ty)+*7(2—x*y")+sin(3+ 8x— 7y)7x°y*
(2 —x%y7)?

o =z =
2. HaiiguTe yacTHBIE IPOU3BOIHBIE e GyHKIHH

o

sin(3 + 2x — 5y)
z =

2 —.I'L'_'l.-'?
cos(3+2x—53):2(2—xy" |+ sin(3+2x-53)14x7y"
Orser: 1 712
|2—x _'!," |
—cos(3+2x—5y) *5(2— x*y”) + sin(3 + 2x — 5y)7x*y°
(2 —aty")?

o dz A=
3. Haiinure yacTHEIC IPOM3BOAHBIC _— M —— (QYHKIMK

sin(1l+4x — 3y)

34 _x.i_.,._.?
cos(i+dx—3y)ed( S—x‘:}' ! ]‘5‘!‘?!':’.1.—41‘—3}':le}' !

Z:

OTtBeT:

e DY

|'3—x:_1,.-' |




—cos(1+4x—3y)*3(3+x"y") —sin(1+ 4x— 3y)7x"»*
|:3 1 xzt},?jz

o =z  g=
4. Haiinute yacTHBIC MPOU3BOIHBIE .1 = byHKIHHA

_ sin(7 +4x —7y)
B B

= =
3 —xy
cos(7T+4x—Ty) 54|'3—.1"1}'5:I—s'iri'.'?—al-x—?}'ZEx‘I}'b

I.S—J.']}'E]‘
—cos(7+4x—7y) *7(3—x*y®) + sin(7 + 4x— Ty)6x’y°

(3 — x?y®)?

OTtBeT:

o = d=
5. Haiiqure 4aCTHbIC NPOU3BOJHEIC —— U - byHKIIN

_ sin(5 + 8x — 5y)
B £

e .
3 —x%y
ros(5+8x—53)+8(3—x 3" )+ sin(5+8x—-55 1427 y"

I.S_x_l_}lﬁ.ln

OTtBer:

—cos(5+ 8x—5y) *5(3 — x*y®) + sin(5+ 8x— 5y)6x*y°

(3 — x*y®)?

29.

Brinucarts ycioBue npu KOTOPOM BbIpaskeHHE
P(x,y,2)dx + Q(x,y,z)dy+R(x,y,z)dz
npeacTaBisieT coboi quddepeHnnan HeKoTopoi GyHKIMU U(X,Y,Z).
Ortger: [laHHOe BhIpaxeHue MpeacTaBJsieT co00ii nudpdepenunan pynkuun
u(x,y,z), ecam: P(x,y,z) — 310 yacTHasi npousBoaHast GpyHkuuu u(X,y,z) mo
X;
Q(X,y,2) - 370 yacTHasi mpou3BoaHasi pyHKIUH U(X,Y,Z) mo y:
R(X,y,Z) 3T0 yacTHasi npou3BoaHasi pyHKIMHU U(X,Y,Z) 1o Z.

VYK-1.B.2

30.

Kakast Touka Ha3pIBAETCS TOYKON MakcuMyMa GyHKIuK = = f(x; v]9

Otser: Touka (x; V;) Ha3pIBaeTcs TOYKOH MaKCHMyMa GyHKIHH
z= f(x;¥) , ec/iu cymecTByeT TaKkasi 0 - OKPECTHOCTh TOUKH
(x5:Vy ) M 2JI9 BCeX TOUYEK (X; V), OTJIMYHBIX OT (X 5; V), U3 &-
OKPECTHOCTH TOYKH (X y; Vy ) BHINOJIHSIETCH HEPABEHCTBO:

flxy) < f(x0i %)

VK-2.3.1

31.

1. Haiitu npou3BoIHYIO QYHKIMH

flx,y) = (8+5x% +2v* — 7x®y*)* B Touke K(1,1) mo
HarpasJIeHnIo K Touke M(2,6)

|
3]
]
i
=]

OTtBeT:

V2

=3}

2. Haiiti mpon3BOAHYIO QYHKIIUU

-

fle,v) = (7—x?+ 2y — x~v¥)7 g rouke K(1,1) mo

HaIpaBlIeHHIO K Touke M (4,3

—280
OT1BeT: —
vi13

YK-2.V.1




3. Haiitu npou3BoaHYyIO QYHKIUU

fle,v) = (7—2x7+ 2y —x¥»™1)* B rouke K(1,1) no
HamnpasJeHuio K Touke M (5,2)

272
OTBeT: —
V17

4. Haiitu npou3BOIHYIO (HYHKIIHIO

T |

fle,y) = (11— 2x3 + 2y — xBy
HamnpasJeHuIo K Touke M (5,6)
-1520

OTtBeT: Ny

B Touke K(1,1) mo

)

5. Haiitu npou3BoaHYIO QYHKIUU

fle,v) = (5+4x 1t —2v? — 2x%y*)* B rouke K(1,1) no
HanpaslIeHUIO K Touke M (2,3)

380
OT1BeT: —
V5

32.

Chopmynupyiite He0OX0IMMOE YCIIOBUE IKCTPEMyMa
nupdepenHpyeMoil QyHKIUM ABYX MEPEMEHHBIX Z = f (x;v).
Otser: Eciin B Touke N(xy;V,) nuddepenuupyemas GpyHKuus

z = f(x; V) HMeeT IKCTPeMyM, TO ee YacTHbIE IPOM3BOIHBIE B ITOIi
Touke paBHbl Hyito [, (xy;vy) = 0, f' (x;v,) = 0. 10 yeaoBue
Ha3bIBaeTcs He00XO0AUMBbIM YCJIOBHEM IKCTpPeMyMa.

YK-1.3.2

33.

Kakoe ypaBHenue HazbiBaercs iudpepeHnnanbHbIM ypaBHEHHEM
IIEpPBOro nopsaka?
OtBer: [(u¢depeHunalbHBIM  ypaBHEHHEM IIEPBOro IMOPSAIKA
Ha3bIBaeTCs ypPaBHeHHUe, cBs3bIBawomee X, Y u Y'. OHO MoxkeT ObITh
3a1aHO B OJHOI U3 ¢popm:
F(x,y,y') =0,

y' =flxy),
M(x,y)dx + N(x,y)dy = 0.

VK-2.3.1

34.

B kakom ciydae ¢pyukius y=¢(x,C) (uwmu ®(x, y, C) = 0), sBiseTcs
o01muM perieHueM audGepeHaIbHOr0 ypaBHEHUs IepBoro nopsiaka?
OtBer: O0mMM pemieHueM (00IIUM UHHTETPAJIOM)
AuddepeHINAIBLHOIO yPAaBHEHHS NEPBOIo MOPSIAKA HAa3bIBaeTCs
¢yukuus y=¢(X,C) (mmm ®(x, y, C) = 0), koTopas

a) ABJISCTCS PpelIeHueM YPaBHEHHUs NpH J100oM gonyctumom C;

0) s11000€e penieHNe MOKeT ObITH MOJIy4YeHO M3 Heé IPU HEKOTOPOM

3HA4YeHUH NOCTOSTHHOM C.

VK-2.3.1

35.

SBnsercs mu GpyHKupsa x- + y* — 2x = € 0GUIUM peleHneM
miuddepeHnmansHoro ypapuenus X+yy' = 1?2

Otser: IndpepeHuupyst ykazaHHYI0 HeSIBHO 32JaHHYI0 (PyHKIHIO
x* + y* — 2x = C, nomyuaem paBencro:2x + 2yy' — 2 = 0, To ecTh
x+yy' =1

Na, pynkuus x* + y* — 2x = C spJasieTcsi OOIMM peleHneM
AU(pPepeHInATBLHOI0 YPABHEHUS.

VK-2.V.1




36.

Haiigure obuue pemenus quddepeHInanbHbIX ypaBHEHHUH,
MpeJCTaBICHHBIX HIbKe. HazoBuTe Kakoe-1moo 1udpoBoe cpecTBo,
KOTOpPOE MOXKET OBITh IPUMEHEHO ISl pEIICHUS TAaHHOW 3aJ1a4H.

OrBer: y =In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs pelleHusl JAHHOM 3a1a4M, OTHOCHTCS
Wolfram Mathematica

2. y'=2
) .
OtBer: ¥ =5In|x| + C
OnnuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUUISI pellleHUs TaHHOM 3a1auM, OTHOCUTCS
Wolfram I\/Izl;lthematica
I

.y =—
3 - 3x

OtBer: y = % In|x| +C

OanuM u3 HMPPOBBIX CPEACTB, KOTOPbIE MOI'YT OBITH NPUMEHEHbI
JUUISI pellleHUs TaHHOM 3aauM, OTHOCUTCS

Wolfram Mathematica
7

OrBer: y =7 In|x| + €

OI{HI/IM n3 III/I(])])OBBIX CpeacrTB, KOTOpPbIE MOI'YT ﬁbITb NMPUMCEHECHBI
JUIS pelieHus JAHHOM 3a1a4M, OTHOCHTCS

Wolfram Mathematica

5 y' =2
- x
OrBer: ¥y =3 In|x| + €
Oxanum u3 nHQPOBLIX CPEACTB, KOTOPbIE MOIYT OLITH PUMEHEHbI
A1 peleHns JaHHOoM 3212491, OTHOCUTCS

Wolfram Mathematica
g

6. y' ==
X

OrBer: ¥y =9In|x| + €
OnHum u3 undpoBbIX CPeACTB, KOTOPbIe MOI'YT ObITH MPUMEHEHBbI
JUISI pelIeHUs JAHHOM 3a/1a4M, OTHOCHTCS
Wolfram Mathematica

1Ly ==

c) -

Otger: y = 12In|x| + C
OnHuMm U3 uu@poBbIX CPEIACTB, KOTOPbIe MOT'YT ObITH NPUMEHEHbI
JUISI pellieHus JAaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica

2. y'=2

x

OrBer: ¥y =31In|x| + C

YK-2.¥.3




OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JJIS1 pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
;17
3_ }:r = —
X
OtBer: ¥ = 17In|x| + C
OnHuMm U3 Hu@poBbHIX CPEACTB, KOTOPbIe MOT'YT ObITH IPUMEHEHbI
JUJISI pellleHUs1 TaHHOM 3a1a4M, OTHOCUTCS
Wolfram Mathematica
—

4, y' =

X

OrBer: y =27In|x| + C

OL[HI/IM 3 III/I(])])OBLIX CpeacTB, KOTOPbIC MOFyT 6I>IT]> l'IpI/IMeHeHLI
JUIs1 peleHusl JaHHOM 3a1a4M, OTHOCHTCSI
Wolfram Mathematica.

37.

Pemmre 3anauy Komm npu Hauanbbix yenoBusix: Y(1)=2 , T.e. HaliguTe
JacTHbIE penieHus auddepeHnanbHbIX YpaBHEHUH, TPEICTaBICHHBIX
HUXE

3x

OtBer: y = % In|x| +2

4, y' =1
y o=

OtBer: ¥y =7 In|x| + 2

6. y' =2

OtBer: ¥y =9 In|x| + 2
7.y =2
T x
OrBer: y =121In|x| + 2
8. y =%
C ) -
OrBer: ¥y =31In|x| + 2
9 'LT'I = E

x

OrBer: ¥y =17In|x| + 2
27

10 }"f = ?

OrBer: ¥y =27In|x| + 2

YK-2.3.1
YK-2.V.1
YK-2.¥.3




38.

2) Ln=1gs

Beinummre HoMep 10 KOTOPBIM PACIIONIOKEH Psifl, Ul KOTOPOTO HE
BBINOJIHAETCS] HEOOXOAMMBIH IPU3HAK CXOAUMOCTH?

e RE43
1) Ximi o

n?+7
-

n3 +4

3) E:m Sn*

“=13n2—2

- n?+3
4 Yot

ne+1

OrtBer: 3)

VK-1.3.1

39.

Kakue IMPU3HAKU UCCIICAOBAHUA HAa CXOAUMOCTD ITPUMCHSAIOT JJIA
YHCJIOBBIX PAO0B C IMOJIOXKUTEIIbHBIMU qJIeHaMu?

a) mpusnak J[asaméepa
b) mpasumo Jlomurans
c) merox Kpamepa

d) mpusnak Komm.

Ortget: a), d)

VK-2.3.1

40.

Ecnu psin cxonutes, TO 9TO MOKHO CKa3aTh 00 00IIeM YICHE 3TOTrO
psna?

Otger: Ecam psin cxogurcsi, TO ero o01Mii YieH i, CTPEeMUTCH K
HYJII0, T.e. [im 1, = 0. 9T0 yrBep:KAeHne Ha3bIBAeTCH

71—+00

He00X0AUMBbIM NPHU3HAKOM CXOJAMMOCTH psaa. B yactHocTH, eciin
001IMii YJIeH Ui, He CTPEeMMTCS K HYJII0, TO Psii PACXOIUTCS.

YK-2.3.1

41.

Ecnu oOuuii uneH psiga i, He CTPEMHUTCS K HYIIO, YTO MOXKHO
YTBEPKJIaTh O CXOJAUMOCTH psia?

Otser: Ecam psig cxogurcs, TO ero 001Mii YieH 1, CTPeMHUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

HE00XO0AUMBbIM NPHU3HAKOM CXOAMMOCTH psga. B yacTtHocTu, eciu
001IMii YJIeH 1, He CTPEMHTCS K HYJII0, TO Psii PACXOAUTCH.

YK-2.V.1

42.

OOmwmit uneH psiga i, CTPEMHTCS K HYIO. JJoCTaTOYHO JIK 3TOTO AJIs
TOT0, YTOOBI YTBEPKAaTh, YTO JAHHBIN PSAJl CXOAUTCSA?

Otger: Ecan psin cxogurcsi, TO ero o01IMii YieH i, CTPEMUTCH K
HYJI0, T.e. [im 1, = 0. 3T0 yTBep:KAeHHe HA3bIBACTCH

n—+oa

H606XOHI/IMI)IM MNPU3HAKOM CXOAUMOCTH psiia, HO OHO HE SABJAECTCHA
A0CTATOYHBIM AJd TOr0, 9TOOBI YTBEPKAATD, YTO P CXOIUTCH. T.e.
PAA MOKET ObITh KaK CXOASIIUMCS, TAK M PACXOAALIIUMCS.

VYK-1.B.2

43.

=
=] a1

n=13,2_»

UccnenoBath maHHBIN s HA CXOAUMOCTh. BriOepuTe MeTo
HUCCIICIOBAHUS U3 CIIHUCKA:

a) HHTerpanbHbIi MPU3HAK CXOAMMOCTH
b) Heo6xonumplii MpU3HAK CXOAMMOCTH

c) Ipwuznak Komm

VK-1.B.2




d) Tlpusnak Jlamambepa

OTtBer: Psija pacxoauTcs, He BLINOJIHSIETCS HE00X0IUMBIH
npu3HakK — b)

- [1m—5)2 -
44. 1. HccnenoBaTh CXOAUMOCTD PAAA 2o | — 2 — YK-1.V.2
Lanss)s VK-2.V.1
OTBeT: cxoauTco
o [4mn
2. HccnemoBaTh CXOMMMOCTB psija 2, =
OTBeT: cxoauTcs
e (1m—3)2"
3. HUccnenoBath CXOAUMOCTD psijia 25—, '_—"—'t,
BT (Br—a)e”
OTtBer: cxoauTcs
- [4n n
4. HccnenoBaTh CXOAUMOCTD PAfa 2.5 - ————
e |_ 7 e ) i
OTtBet: pacxoaurcs
- (1n+3 4"
5. HccnenoBarh CXOIUMOCTb psiia 2o l—:'_,
o | Im+&)5"
OTBeT: cxX0auTCA
o (1n-5)2T -
45. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore e YK-2.B.2
" [Grn+2)3"
OTBeT: cxo0auTCA
2) Kakoii npusHak Bel ucnons3zoBanu. O00CHYyHTE CBOH BHIOOP.
. ] .
Otger: npumennm npusnak danambepa. [ = lim =L = S o Tk
ji—oo O
2\3<1, To psx cxoaurcs. [Ipusnak cpapHenus u npusnaxk Komm ne
MO03BOJIAAT OTBETHUTH HA BONPOC 3aJaHMS.
- [4n—5 m -
46. 1) HccnenoBarb CXOIUMOCTb Psiia 2oy ———— YK-2.3.1
" [(m+2)"
OTtBeTt: pacxoaurcs
2) Kakoii npusHak Ber ncrons3oBani. O00CHYiHTE CBOM BBIOOD.
TBeT: mpuMeHuM npu3Hak Komm. [ = */a = T.K. TO PsA
(0 K Va,=4 4>1,
cxoaurcs. Heo0Oxoaqumblii NpU3HAK, IPU3HAKH CPABHECHUS H
Janambepa He MO3BOJISIIOT OTBETUTH HA BONPOC 3aaHMSI.
o (1n+3)e’ -
4. 1) HccnenoBarh CXOAMMOCTD PAfa 2ore '—“"_v YK-2.V.3
(1n+4)5 VK-1.V.2
VK-2.V.1

OTBer: cxoaurTcs
2) HazoBute kakoe-mu60 mudpoBoe CPeCTBO, MPUMEHUMOES IS
pereHust gaHHOM 3aaaun. OGOCHYWUTE Balll BHIOOP.

OTtBert:
K uudpoBbiM cpeacTtBamM, KOTOPble MOT'YT ObITh NMPHUMEHEHBbI [JIf
pelieHusi AaHHOM 3agauyd  oTHocuTca Wolfram Mathematica-
NporpaMMHoe obecrnedyeHHe, BKJKWYawllee 00Jb1I0i  Halop




MaTeMaTU4ecKMX (PYHKIMH B TOM 4YHCJIe CHCTEMY KOMIbIOTEPHOMH
ajareOpbl, OPUMEHTHPOBAHHYI0 HAa MOATOTOBKY WHTEPAKTUBHBIX
JOKYMEHTOB C BHIYMCJIEHUSAMH U BU3YAJIbHBIM CONPOBOKIEHUEM.

48. | ITycTh JaH 3HAKOYEPELYIOIMIACS Pl 2in=y it,,. Bcau psan, YK-2.3.1
COCTaBJICHHBIN M3 a0COIIOTHBIX BEIUYHH |un|, CXOI[I/ITCSI, TO YTO MOKHO
CKasaThb 0 3HaKouepeayrouiemcs psae? Beibepure BepHbIi OTBET.
a) Psan cxomures
b) Psin pacxomurcs
C) Psn cxoautcst abCOTOTHO
OrBer: C)
49. | Ecnu abCOMOTHBIE BETMYMHBI WICHOB 3HAKOYEPEAYIOIIErocs psiaa YK-2.3.1
2-, U, YOBIBAIOT U OOIIMIA YIeH psAa CTPEMUTCS K HYJIIO, TO U4TO
MO>KHO CKa3aTh O CXOJIUMOCTH psiia? Bbibepute BEpHBI OTBET.
a) Psaa cxoamrest
b) Psx pacxomurcs
C) Psa cxomurcst aOCOTOTHO
OrtBeT: a)
50. | CreneHnnbie psapl. IHTEpBaT U painyc CXOIUMOCTH. VK-1.¥.2
YK-2.3.1

1. Haiitu 061aCTh CXOIUMOCTH Psijia

oa

E x"=14+x+x"+-+x"+ -

n=0
Oreer: (—1;1)

2. Haiiti paanyc CXOOMMOCTH psizia

oa

Z(h:’” =1+42x +4x*+ -+ 2"x" + -

n=0
OtBer: R=0,5

3. Haiiti paanyc cXOOMMOCTH psia

Z(S:L-)" =1+45x+25x"+ -+ 5"x" +
n=0

OtBer: R=0,2

4. Haiitu pagnyc cXoauMOCTH psaja

Z( 1)%(3x)" _ 3x  (3x)° (—1)"(3x)"

n+1 2 3 n+1
1
OTBeT:R=E

5. O61acThIO CXOAMMOCTH psla



https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B9_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D1%8B

Z Clx—a)"=Cyp+Ci(x—a)+ C(x—a)* ++C(x—a)" ..
n=0
SAsnsiercs unrepsan (2; 4). Halinure ero paanyc cXoauMOCTH.
OtBer: R=1
51. | CreneHHOM Al Z,—g @, % " CXOAUTCA B TOUKE Xo.UTO MOKHO YK-1.3.2
yYTBEp)KIaTh 00 aOCOIIOTHOM CXOAUMOCTH 3TOTO Psi/ia B KAXKIOU U3
TOYEK X, TAKHUX, uTo|x| =< |x,|?
Ortser: Ecan crenennoii pag 2. -, a,x " cXoquTcs B TOUKe X0, TO, OH
a0COJIIOTHO CXOAUTCHA B KAKIA0M TOUKeE X, IJIsl KOTOPOM x| =< |xg).
JTO yTBep KIeHUue HA3bIBAETCH TeopeMoii AdeJis.
52. YK-1.¥.2
1. PasnoxuTh MHOTOWIEH f(x) = —x? —10x" —30x — 31 B pax
Teitiopa B OKpECTHOCTH TOUKA ¥ = —2
OTtBeT:
flx)=—-3-2(x+2)—4(x+2)>— (x+ 2)*
2. Paznoxuts MuOrownen f(x) = —x* —2x* + 5x — 1 Bpag
Teinopa B OKpECTHOCTH TOUKH ¥ = 1
OtBet:
flx) =1—-2(x—1)—5(x—1)*— (x— 1)*
3. Pasnoxuth MEHOrowieH flx) = —2x*+ 14x* —25x +12 3
psan Teitopa B OKPECTHOCTH TOUKH ¥ = 2
OtBet:
flx)=24+7(x—2)+2(x—2)*—2(x—2)3
4. Paznoxuts MHOrowteH f(x) = —2x*—2x*+7x +13 Bpan
Teiinopa B OKpeCTHOCTH TOUKH ¥ = —1
OTser:
flx)=6+5(x+1)+4(x+1)*—2(x+1)3
5. Pasnoxuts MHOTOWIeH f(x) = —2x° —7x° —x +9 Bpsn
Teiimopa B OKpECTHOCTH TOUKH X = —2
OtBet:
flx) =—1+3(x+2)+5(x+2)*—2(x+2)°

Bompocsr (3amaun) s 3aueta / mudd. 3aueTa npejacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3ayera

No /it [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3aueta

Kon
WHJUKATOpa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO




[lepeyenp TeM i KypCOBOTO IPOEKTUPOBAHHS/BBHIIIOIHEHUS KYpCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

Ne /i [IpumMepHbIi IepeyeHb TeM Ui KypCOBOTO POESKTUPOBAHUS/BITIOIHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
BOHpOCBI AJi1 IIPOBCACHUA HpOMC)KyTO‘IHOfI arrectaliuin B BHUHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwmie 18.

Ta6mmumma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

Ne

Kon
o [IpuMepHBIii IepeyeHb BOIPOCOB ISl TECTOB WHJUKATO
1 pa
TunoBou BapuaHT TECTOB
1 cemectp
1. | Berunciaure 1) 1 YK-1.3.2
npezaen 2) 3 YK-2.V.1
 3x7+2x—J3) 15
S e ) T
OTtsert: 3)
(uaCTpyKUMS: [TpounTaiiTe TEKCT, BEIOEPUTE MTPABUIBHBII
OTBET U 3aMUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)
2. | Toukoi 1) 6 VK-1.V.2
paspbiBa 2) 2
byHKIMH 3) 1
- x—3 4) 4
’ (x? + 3)Inx| OTBer: 3)
apisiercs Touka | (MHCTpykuus: [IpounTaiite TeKCT, BEIOEpUTE MTPABUITBLHBIN
OTBET U 3alUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP
OTBETA)
3. | [TpousBoaHas 1) 2x-4%In4 YK-2.V.1
GyHKIIN 2) 2x-4*71
y=x%-4" 3) x-4%(2+x)
paBHa 4) x-4%(2 + xln4)
OtBert: 4)
(uacTpykuums: [IpounTaiiTe TEKCT, BHIOEpUTE MPABUIbHBIN
OTBET U 3alUIINTE apryMEHTbI, 000CHOBBIBAIOLIE BEIOOP
OTBETA)
4, | Abcumcca 1) 8 VK-1.V.2
IKCTpEeMyMa 2) 05
byHKIIUU 3) 1
v=8—-x"+x |4) -05
paBHa Otser: 2)
(uacTpykuwms: [IpounTaiiTe TEKCT, BHIOEPUTE MPABUIBHBIN
OTBET M 3alUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP
OTBETA)
5. | Ilpu kakux 1) 8 YK-1.V.2
3HAYCHUSX 2) 05




aprymeHra

byHKLIUSA UMeeT

JKCTPEMYM

y=2x3 —1,5x

3) 1

4) -05

OTtBert: 2) 4)

-(IIpounTaiite TEKCT, BRIOEPUTE IPABIILHBIC BAPUAHTHI
OTBETA U 3alUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETOB)

6. | Beramcure 1) ———+ VK-1.V.2
MHTErpa arctgx
- da 2) In|arctgx| +C
1
J (1+x2)arctglf?) — arctgle |
1
4) arctgx v
OtBeT: 1)
(uaCTpYKIMS: [TpounTaiiTe TEKCT, BHIOEPUTE MTPABUILHBIN
OTBET M 3alUIINTE apryMEHTbI, 000CHOBBIBAIOIIHNE BEIOOP
OTBETA)

7. | Bpruncaure 1) 0,5 (3-8x)°(-8) YK-2.V.1
MIPOU3BOJHYIO 2) 0,5 (3-8x)°5 (8) VK-1.¥.2
byHKUIUM
y=(3-8x)°° 3) 0,8 (3-8x)°°(-8)

4) -4 (3-8x)0°

Otser: 1) 4)

[TpounTaiiTe TEKCT, BRIOEPUTE MPABHIBHBIC BAPHAHTEI
OTBETA M 3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOD
OTBETOB

8. | Beruuncnure 1) y =251 VK-2.V.1

NPOU3BOJHYIO | 2) y = e™*

BTOPOT'O 3) v=75e"1

nopsiika 4) 25

$yHKUMHK Otsert: 3)

y=e>1 (urcTpykuwms: [IpounTtaiiTe TEKCT, BEHIOEPUTE MPABUIBHBIN
OTBET U 3alULINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

9. | ObparHoit 1) y=x° VK-2.3.1

yHkumei o 2) v=—

OTHOILEHHIO K o

- 3) y=Inx

: OTtBer: 3)

SBIISIETCS . .

A (uaCTpYKWS: [IpounTaiiTe TEKCT, BEIOEPUTE TPaBUIIbHBINA
i OTBET U 3alUIINTE apryMEeHTbI, 000CHOBBIBAIOIIHNE BEIOOP

OTBETA)

10.| ITepnas 1) ckopocTh M3MeHeHHs! (PYyHKIHH YK-2.3.1
IPOM3BOTHAS 2) wHampaieHue QyHKINU
byHKIIH 3) npuparieHue QyHKIUH
IIOKa3bIBACT. 4) npupamenne aprymenta $pyHKImm




OTtBer: 1)

(urCTpYyKUWHS: [IpounTaiiTe TEKCT, BEHIOEPUTE MPABUIHHBIN
OTBET U 3aMULINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

11.| Auddepenunan | 1) oTHOIICHUIO MpUpaIIeHUs QYHKIUH K IPUPAIICHHIO YK-2.3.1
GbyHKIIMN paBeH aprymeHra
2) TPOU3BEICHUIO MPHUPALICHUS (PYHKIIMU HA TIPHPAILCHNAE
aprymeHra
3) mpou3BeleHWIO MPOU3BOIHOI HA MPUpaIleHHE
aprymesnra
4) mnpupaIIeHUIO apryMEeHTa
OTtBer: 3)
(uaCTpYyKIHS: [IpounTaiiTe TEKCT, BEHIOEPUTE MPABUIHHBIN
OTBET U 3aMULINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
12.| Beruncanre 11 YK-1.Y.2
YHCII0 TOYEK 2) 2 YK-2.V.1
paspbiBa 3) 3
byHKIMH 4) 0
B x* + 2| Orser: 3)
N (2 +3)%(x +|_(uncTpykims: ITpounTaiiTe TEKCT, BHIOGPUTE NIPABUIBHBIN
OTBET U 3aMUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
13.| Beruncanre 1) 0 YK-1.3.1
npezaen 2) 9
. sin®3x 3) 3
lim — 4) 1
Otsert: 2)
(uaCTpyKUMS: [TpounTaiiTe TEKCT, BEIOEPUTE MTPABUIBHBII
OTBET U 3aMUIINTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
14.| VpaBHeHue 1) y=2x+4 VK-2.3.1
KacaTeJIbHOU K | 2) v =4x + 3
rpaduxy 3) y=2x—05
yHKIHIH 4) y=3x—4
y=x"—2 Ortger: 4)
B €TI0 TOYKE C (urcTpykuwms: [IpounTtaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN
abcumccon OTBET U 3alULINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
Xo= 1 umeet BUI OTBETA)
15.| Beruncnure 1) 0 YK-1.V.2
3HaYCHHE 2) -1
HPOU3BOIHON 3) 3
BTOPOTO 4) -4
MOpsAIKA Otger: 4)
byHKIIUN
v = sinZx + 4x | (uHcTpyKuus: [Ipounraiite TeKCT, BBIOEpUTE IPABUIIBHBIN
B TOUKE * = — OTBET U 3alUIINTE apryMEeHTbI, 000CHOBBIBAIOIIHE BEIOOP
N OTBETa)
16.| MHOXeCTBO 1) —lxsin3x —-cos3x +C VK-2.3.1
epBOOOPA3HBIX ? ?

byHKIUN

2) 3xsin3x + %casS:r +C




flx) = —xcos(3

€3) 3xsin3dx — écusl‘r +C

MMEST BUI 4) 3xsin3x + 9cos3x + C
Otser: 1) —
(maCTpYKIMS: [TpounTaiiTe TEKCT, BRIOEPUTE NMPABUITLHBIN
OTBET M 3alUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP
OTBETA)
17.| Eciu 1) v|“f;- ;d:: VK-2.V.1
oTpeeIEHHOMY :
MHTErpayy 2) 6 [
r B dx 1+l
— = r2  dt
Jl VE+ i 3) )] ey
MIPUMEHUTH 2 Sar
[I0JICTAHOBKY 4) 6], az¢
x = t% 10 OH
[IPUMET BHJL Otser: 4)
(uacTpykuumst: [IpounTtaiiTe TEKCT, BHIOEPUTE MPABUIbHBIN
OTBET U 3aMULINTE apryMEHTbI, 000CHOBBIBAIOLINE BHIOOD
OTBETA)
18.| Teno nBuxercs | 1) 6 YK-2.3.1
0 3aKOHY 2) 4
S(t)=5t3+1, 3) 10
Toraa ckopocts | 4) 15
B MOMEHT OTtBert: 4)
BpemeHu t=1 (wHCTpYKIHMS: [TpounTaiiTe TEKCT, BEHIOEPUTE MTPABUILHBIN
paBHa OTBET U 3aMUUINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
19.| 3anummre YK-2.V.1
II0CJIE0BATEND
HOCTb JICHCTBUI | A) MOACTaBUTH 3HAYEHUE BPEMEHU t=5uac B ypaBHEHUE
IIPU PELICHUN NepeMELCHUS
3a/1a4u: b) BeIpazuth Bpems B CeKyHIax
B) paznenuts nepemereHre Ha Bpems
Teno neuxkercs | ') B3ATh NPOU3BOJHYIO OT MEPEMEIICHUS
10 3aKOHY J1) noacTaBUTh B ypaBHEHUE MPOU3BOIHON 3HAUEHUE
S()=5t3+1(m/c) | Bpemenn
, UTOOBI
BBIYUCIIUTD OtBeT:
CKOpOCTh B BB/I uiu I'B/]
MOMEHT (uHCcTpyKuMs: [IpounTaiiTe TEKCT U yCTAHOBUTE
BpPEMEHHU MOCJIEA0BATENBHOCTD. 3alIUIINTE COOTBETCTBYIOILYIO
t=5 uac Hy* HO | mOCJIEA0BATEILHOCTh OYKB ClI€Ba HAIPaBo)
20.| Ykaxute 1) Xu sinx YK-2.3.1
byHKINH, 2) X utg2x
KOTOpbIE 3) Xu Ccos2x
SIBIISTEOTCSI 4) X u sin2x
SKBUBaJIEHTHH | OTBeT: 1)

mu ipu ¥ —+ 0

(uacTpykuwms: [IpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN




OTBET U 3aMUUINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)

21.| Kakoe u3 Hiwke | 1) oTHoIIEHHE TpUpAIIeHUs PYHKITUU K TPUPAILICHUIO YK-2.3.1
NEPEYNCIICHHBIX | apryMeHTa
peIoKEHU N 2) oTHONIEHUS (PYHKLIMHU K IPUPAIICHUIO apryMEeHTa
onpezenser 3) oTHO1IeHKE TIpesena QYHKIIMH K apryMeHTY
MIPOU3BOTHYIO 4) mpees OTHOIIEHHSI PUPAaLIeHUsT PYHKIMHU K
byHKIIUN NMPUPAIIEHHI0 APTYMEHTA
(korma Ortser: 4)
NpUpALIEHUE (uaCTpYyKIHS: [IpounTaiiTe TEKCT, BEHIOCPUTE MPABUIHHBIN
aprymeHra OTBET U 3alUUINTE apTyMEHTbI, 000CHOBBIBAIOIINE BHIOOD
CTPEMUTCS K OTBETA)
HYIII0)?
2 cemecTp
1. | I[Tomubmit 1) 2x vdx + 3xy3idy VK-1.¥.2
nuddepenyan 2) 3x*yidx+ 2x*ydy
byHKUIUM 3) 3xydx + 2x%ydy
z = x3y? 4) 2x*y*dx + 3x*ydy
paBcH OTtBer: 2)
(maCTpYKIHS: [IpounTaiiTe TEKCT, BRIOCPUTE MPABUITHHBIN
OTBET U 3aMUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)
2. | Ykaxute 1) =7, L_ VK-2.¥.1
o, |3
pan 1 1
3) T
) I
OTtBerT: 2)
(urcTpykuwms: [IpounTtaiiTe TEKCT, BEIOEPUTE MPABUIHHBIN
OTBET U 3aMUUINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
3. | Ykaxure 1) =, (x—2) YK-2.3.1
CTETIEHHOH ps/, 2) =, n(x—2)
JUIsL KOTOPOTO T .
untepsai (0;2) 3) Zi= n (x—1)"
SABJISETCS 4) Xoo n(x+2)"
MHTEPBAIIOM OrtBert: 3)
CXOJMMOCTH.
4. | Ykaxute 1) 6 YK-1.V.2
YaCTHYIO 2) 6xy
[IPOU3BOIHYIO 3) 6x
no v oyskuuu | 4) 3x*
JABYX Otser: 4)
NEPEMCHHBIX (urcTpykuwms: [IpounTtaiiTe TEKCT, BEIOEPUTE MPABUIHHBIN
z=3x"y OTBET U 3aMULINTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
5. | HeoO0xoaumbrii 1) 7, -‘:: —i VK-2.3.1
MpU3HAK e
CXOJIUMOCTH HE 2) oo+

BBITIOJITHCH AJIA

-




psana

o 5?!2
3) E“:J' Int—2

P n-+3
4) EI=1 nS4+1
OTtBer: 3)
(maCTpYKUMS: [IpounTaiiTe TEKCT, BHIOEPUTE MTPABUITLHBIN
OTBET U 3aMUIIUTE apTyYMEHTHI, 000CHOBBIBAIOIINE BEIOOD
OTBETA)

6. | K xkakomy BuIy 1) o MEH3 4) OyHKIMOHABHBIN VK-1.3.1
OTHOCHTCS n=1n347 psia
KaXXIBIA U3
psa10B 2) ¥ n(x+ 2)"| 5)3HakonepeMeHHbIH
pan
3) ¥ -:—5];‘5113 6)H0J10>1<UI/ITeJ15HbH71
n*+7 YHCIIOBOM Pzt
Otger:1)6); 2)4); 3)5)
(uaCTpyKUMs: [TpounTaiiTe TEKCT U ycTaHOBUTE cooTBETCTBHE. K KaXK1pit mo3u
JICBOM CTOJIOIIE, TOJJOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO B TPABOM CTQJIOIIE)
7. | Paccuuralite 1) Zcos(5x+ 2y) VK-2.3.1
YaCTHYIO 2) —2Zsin(5x+ 2y)
MIPOU3BOJAHYIO 3) cos(5x+ 2y)
= 4) (5x + 2)cos(5x + 2y)
7 OtBer: 2)
ymxin (uaCTpyKUMS: [TpounTaiiTe TEKCT, BEIOEPUTE MTPABUIBHBII
2 = cos(5x + 2NOTBeT U 3aIHIIUTE apTyMEHTHI, 000CHOBBIBAIOIIUE BHIOOD
OTBETA)
8. | Haiigure obGmactp 1) [-4,0) YK-2.V.1
CXOIMMOCTH 2) (-3,0)
ye , 52" 3) (2,0
" 4) [-1,0)
Otger: 1)
(urcTpykuus: [IpounTtaiiTe TEKCT, BRIOEpUTE
MIPABWIBHBIN OTBET M 3aIMIINTE apTyMEHTBI,
000CHOBBIBAIOIINE BBEIOOP OTBETA)
9. | Haiinure 3HaueHne 1) 5 YK-2.V.1
(GYHKIMH ABYX 2) 2
NIEpEMEHHBIX 3) 10
z=2x-y+15 B Touke A(- | 4) 19
2,1) OrtBet: 3)
(naCTpyKIHs: [IpounTaiiTe TEKCT, BEIOEPUTE
MIPABWIBHBIN OTBET W 3AITUIIIATE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
10.| Haiinure 3HaueHmne 5) 5 YK-2.V.1
GyHKIINU IBYX 6) 2
NIEpPEMEHHBIX 7) 10

z=2x-y+15 B Touke A(- | 8) 19

2,1)

OTteer: 3)




(maCTpYKIWMS: [IpounTaiiTe TEKCT, BHIOEPHUTE
MIPABWIBHBIN OTBET M 3aIHIINTE apTyMEHTHI,
000CHOBBIBAIOIINE BHIOOP OTBETA)

11.| lana (byHnKumI 1) 1+ 3x— 3_;{3 VK-1.¥.2
flx) =e™, rorna 2) 1+ 3x + 9x°
nepBbie TpU (OTJIMYHBIE 3) 1—3x+ 9x>
OT HYJIS) YieHa 3 .
Pa3JIOKEHHUS ITOM 4) 1+ 3x+ 207
(GYHKIIUH B P
Teitnopa B Otger: 4)
OKPECTHOCTH TOYKH (unctpykuust: [IpounTaiite TeKCT, BHIOEPHUTE
xy = 0 umeroT BUj MIPABUJIBHBIN OTBET U 3aIMIIUTE apTyMEHTHI,
000CHOBBIBAIOIIIE BHIOOP OTBETA)
12.| Inst pyHKIIH OTger: YVK-1.¥.2
f(x) = e** nepsrie 1+ 3x 4 2x2
TPH, OTIMYHBIE OT I . - .
y, wieHa (ITpounTaiite TEKCT U 3alTHILATE PA3BEPHYTHIH
000CHOBAHHBII OTBET).
Pa3NOKEHUS B sl
Telnopa B
OKPECTHOCTH TOYKH
x; = 0 uMeroT BU]
13.| HeoOxomumbIit 1) T= n’+3 VK-1.V.2
IPHM3HAK CXOAUMOCTH En=L,3 7
HE BBITIOJIHEH IS psijia 2) Zi= 13
3) I,
4) XioiE
OtBeT: 1)
(uHCcTpykuus: [Ipounraiite TekcT, BeIOEpUTE
MIPABUJIBHBIN OTBET W 3aIHIIUTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
14.| Haiigure 5 [4,0) YK-2.V.1
o0nacTh 6) (-3,0)
CXOLMMOCTH 7) (-2,0)
S |9 [0
e OtBeT: 1)
(uncTpykumst: [IpounTaiite TeKCT, BbIOEpUTE MPaBUIIbHBIN
OTBET U 3alUUINTE apryMEHTbI, 000CHOBBIBAIOIINE BHIOOD
OTBETA)
15.| YactHast mpou3Bognas | 1) 6 YK-1.V.2
10 * (pYHKIIMU IBYX 2) 6xy
NIEpEMEHHBIX 3) 6x
z = 3x%y 4) 6x + 3x°
OtBert: 2)
(uactpykuus: [IpounTaiite TEKCT, BEIOEPUTE
NPaBWIGHBIN OTBET M 3aIIMIINTE aPTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)
16.| 3nauenue pyHKIUU 1) 15 YK-2.V.1
JIBYX TTEPEMEHHBIX 2) 20
z=3x-2y+16 B TOUuKe 3) -15
A(1,2) paBHO 4) -20




OTtBer: 1)

(maCTpyKIHs: [IpounTaiiTe TEKCT, BEIOCPUTE
MPaBUJIbHBIN OTBET U 3alUIINTE APIYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

17.| Ykaxure TuIl OTBeTHI: YK-2.3.1
Qg epeHIaIbLHOro 1) VYpaBHeHUE ¢ pa3AeisIOMIMUCS
ypaBHECHHUS MIePEeMEHHBIMU
Cx+1)y'+y==x: 2) Jluneiinoe ypaBHeHHe

3) Vpasuenwue bepuymm
4) VYpaBHeHHE B MOJHBIX AuddepeHImanax

OTtBerT: 2)

(uaCcTpyKIWMs: [IpounTtaiiTe TeKCT, BRIOEpHUTE
MIPABWJIBHBIN OTBET M 3aIMIIUTE apPTyMEHTBI,
000CHOBBIBAIOIIINE BHIOOP OTBETA)

18.| Ykaxure ob1iee VK-1.¥.2
pelicHre 1) y=2In|2x+ 1]+ C
g hepeHIMaTbHOTO 2) v=In|2x +C|
ypaBHEHUA 3) y= 2
(zx + 1jd},+ },fdx =0 In|Zx+i|+€
. 4) y =3 In|x|

Otgert: 3)

(uaCTpyKUWMS: [IpounTaiite TeKCT, BHIOEPHUTE
MIPaBWJIbHBIN OTBET U 3alHILINUTE apTyMEHTHI,
000CHOBBIBAIOLINE BHIOOP OTBETA)

19. VYkaxute yactHoe peuienue auddepennmansuoro | YK-1.V.2
ypaBHEHUS
v +2y=4, JIOBJIETBOPSIOLIEE HAYATbHOMY
yciaosuio ¥(0) = 5:

1) y=4e ¥ +5

2) v=4—x

3) y=3e " +2

4) y=2e" +2

OTtBet: 3)
(uHCcTpykums: [Ipounraiite TekcT, BeIOEpUTE
HpaBI/IJ'II)HI)II\ﬁ OTBCT U 3aIIMIIUTC apryMCHTBI,
000CHOBBIBAIOIINE BBIOOP OTBETA)

20.| Cpemu mepeurcIeHHbIX 1) (x*+y*+2x)dx +2xydy =0
b depeHIanTbHbIX 2) (x*+y*)dx +2xydy =0 VK-2.3.1
YPaBHEHHH YKaKUTE 3) (xy*+x)dx+ (x*y—y)dy=10
ypaBHEHHE C 4) (x*+y)dx —xdy=0
pasaeNSrOIUMHUCS
TIepEMEHHBIMH: Otser: 3)

(uacTpykuus: [IpounTaiite TekcT, BeIOEpHUTE
MIPaBWJIbHBIN OTBET U 3alMILNTE apTyMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA)

CucreMa OLIEHUBAaHUS TECTOBBIX 3a/laHUMN!
1 Tun) 3amaHue KOMOMHUPOBAHHOTO TUINA C BHIOOPOM OJIHOTO BEPHOTO OTBETa M3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBaHMEM BbIOOpA CUMTAETCS] BEPHBIM, €CIIM MPAaBWIBHO yKa3zaHa Ludpa



W TpUBEICHBl KOHKPETHBIC apryMEHTBI, HCIOJb3yeMble TpU BbiOOpe oTBera. [loiHoe
COBIIQJICHHUE C BEPHBIM OTBETOM OIICHUBAETCs 1 GayuioM, HEBEpPHBIN OTBET WM €TO OTCYTCTBHE —
0 6amoB.

2 Tun) 3agaHue KOMOMHHUPOBAHHOTO THUIA C BBIOOPOM HECKOJIBKHX BapUaHTOB OTBETA W3
NPE/IJI0KEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHUEM BBIOOPA CYMTACTCS BEPHBIM, €CJIM MPABHIBHO
yKa3aHbl TUGPHl U IPUBEICHB KOHKPETHBIC apryMEHTHI, UCIIOJIb3YEMbIE IIPU BBIOOPE OTBETOB.
[MonHOE COBMAajICHUE C BEPHBIM OTBETOM OLICHMBAETCS 1 OayioM, €ClIM JOMYIICHbI OMIMOKY WU
oTBeT oTcyTCcTBYET — 0 OaoB.

3 tun) 3azaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBUS CUUTACTCS BEPHBIM, €CIIH
YCTaHOBJIEHBI BCE COOTBETCTBUS (IIO3MLMH W3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
HO3UIUSIMU APYroro crojodua). [lonHoe coBajieHne ¢ BEpHBIM OTBETOM OIICHUBAeTCs 1 GauiomM,
HEBEPHBII OTBET MK ero oTcyTcTBUE — 0 Gayuios

4 tum) 3amaHue 3aKPHITOTO THUIIA HA YCTAHOBJICHUE IMOCIICAOBATEIBHOCTH CUUTACTCS BEPHBIM,
€CIIM TIPaBMJIBHO yKazaHa BCsS IocienoBaTenbHOCTh nu¢p. [lonaHoe coBmageHue ¢ BEpHBIM
OTBETOM OIICHUBAeTCsl | 6ayuIoM, €Ciiu JIOMYILEHBI OIUOKH M OTBET OTCYTCTBYeT — () GayuioB.

5 tun) 3amaHue OTKPHITOTO THUIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIH OTBET
COBIAJIACT C OTAJOHHBIM IO COJCPKAHHI0O W TMOJHOTE. [IpaBHIIbHBIA OTBET 3a 3aJaHUC
OlLlICHUBaeTCs B 3 OaJuia, eciii JOIMYILeHa O/1Ha OIIHOKa \ HETOYHOCTD \ OTBET NPABUIIBHBIM, HO HE
HOJHBIH - 1 6as, ecnu gomyineHo Oosiee 1 ommoOKY \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amnos.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCIUIUTMHE OOYYAIOIIUXCS 3a09HOU (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT
1 Wurerpuposanue u nuddepenimpoBanue GyHKIHiA
2 JY u psabl

10.4. Meroguueckue  Marepuaibl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX J3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COJepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00ydaroUIuXcs
I'VAIL

11. Meroauueckue ykazaHus JUIsl 00y4aroMIUXCsl 10 OCBOCHUIO UCIUITUHBI

11.1. MeTtonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKUuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO MO TEME, & B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO [O3HaHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMUYECKYIO,
OpPraHU3allMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIEeKIHs pacKpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHuUs, €€ MpoOJieMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS 1EIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOI padOThI COBMECTHO € IPENOJaBATEIEM;




— pa3BuTHE NpPO(ECCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOIMMOI0 HHTEpEca, HEOOXOAMMOTO AJIsSi CAMOCTOSTEIILHON pa0oThI,

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKANIINE TOBL;

— Hay4HThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
dbopmynHupoBKax);

—  TIOJYy4YEHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCS JEMOHCTpalMed ClIaiioB U
UCIIOJIb30BAaHUEM pa3[laTOYHOrO MaTepuajga MpH MPOBEICHUU KOPOTKUX JTUCKYycCUU 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

— OrmpezaeneHuss MaTEMaTHIECKUX TEPMHHOB.
—  @DopMyIMPOBKA TEOPEMBI.

— J10oKa3aresnbCTBO TEOPEMBI.

—  HMnmoctpupyromuye npumMepsl.

11.2. Metoauueckue yka3aHus JUIsl OOy4aroIMXCs MO0 HMPOXOXKICHHIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SABISETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00yUYaroMMUCS 101 pyKOBOJCTBOM MPEIO1aBaTENs
KOMILJIEKCa YYeOHbIX 3aJaHUH C LEeNbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, IPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH E€ATEIbLHOCTH.

Lesbt0 NPAaKTUYECKOTO 3aHATHUS Ul 00y4arolerocs sBseTcs NPUBUTHE 00yUYaroIUMCs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Inanupyemble pe3yabTaThl P OCBOEHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHATU:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalu3alus 3HAHUW TNpU PELeHUU
KOHKPETHBIX 33714,

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKAMU H3Y4YEHMs] KOHKPETHON y4ueOHOM
JVCLUATIINHBI;

— BbIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBIIIOJIHCHUS 3aJaHUN;

— CBSI3aHHBIE C MOJIyYeHHEM HOBOM MH(POpPMAIUH IyTEM CaMOCTOSATEIbHO BHIOPAHHBIX
o0ecreyeHne palMoHAIbHOTO COUETaHNsI KOJIEKTUBHOM M MHAWBUYAIbHOU (hopM o0ydeHus.

@yHKINY TPAKTUYECKUX 3aHATUM:

— IIO3HaBaTeJIbHAs;

— pasBHMBaIoLLas;

— BOCIIATATEIbHAs.

ITo xapakTepy BBINOJIHAEMBIX OOYYAIOIIMMCS 33JaHUN IO TNPAKTHUECKUM 3aHATUSAM
MOAPA3AEIIAOTCS Ha!

— O3HAKOMUTENIbHBIC, IIPOBOAMMBIE C IL€IbI0 3aKPCIUICHUS U KOHKPETU3ALUU
U3Y4YEHHOT0 TEOPETUYECKOr0 MaTepuaa;

— aHAJUTUYECKHE, CTaBSIINE CBOEH IIeJIbI0 MOJyYeHHuEe HOBOM MH(GOpMaIluu Ha OCHOBE
(dhopMa30BaHHBIX METOJIOB;

— TBOPYECKHE, MOJXOI0B K PELICHUIO 3a/1a4.

@OopMBI OpraHU3aLMH MPAKTUYECKUX 3aHATUN:

- B UHTEpaKkTUBHOW Qopme (pelieHHe CUTYalMOHHBIX 3ajad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATbHBIX YCIOBUM, TPYIIOBbIE TUCKYCCHH);



- B HE MHTEPAKTUBHOH (opme (BBINOJHEHHE YIPAXKHEHUH, PELICHHWE THUIOBBIX 3ajad,
pelLIeHNEe CUTYallMOHHBIX 3aJ]ad U IPYToe).

TpebGoBanust K MPOBEACHUIO MPAKTUYCCKHUX 3aHATHN

[IpakTuyeckne 3aHATHS HAYMHAIOTCS C 3allUCH B OKypHaJd  MpenoJaBaTems
NPUCYTCTBYIOIINX CTYACHTOB. 3aTe€M OOBSBISICTCS TEMA MPAKTUYCCKUX 3aHSATHIA.

[IperoaBaTens YUTAET YCIOBUE 3alaud M IpeiaraeT CTYACHTAM CaMOCTOSTEIbHO
peLIUTh 3a/1avy, UCIOJB3Yysl 3HAHUSA, MOJIYYCHHBIC CTYJACHTOM Ha jekiud. CTyIeHT, KOTOPBIH
NEePBbIM PEIIWI 3aJady, BBI3BIBACTCS K JOCKE. B ciydyae ecnm CTYIEHT MpPaBUIBHO PEIIMI
3ajauy, OH mojy4aer 5 6amioB. Eciu cTymeHT pemiaeT 3aaqy ¢ MOMOIIBIO MPEMOIaBaTelis, TO
nonydaeT 4 Oamnma. 3aTeM, B KOHIIE CEMECTPa, OICHKH CTYIACHTOB (BKIIOYAas OICHKY
MOCENIAeMOCTH) TepeBoaiATCsl B OOHYychl (kadecTBo) or 0 mo 5 OamnoB. DT OOHYCHI
N00aBIISIOTCS K 00IIel cyMMe 0aJuIoB B paMKaxX MOJIyJIbHO-PEUTHHIOBON CHCTEMBI.

CryneHTtaM BbIIaeTCS JOMAIlIHEE 3aJaHWe B BHJIE 3aJad, KOTOPbIE OHH CHAIOT B
YCTaHOBJICHHBIE CPOKH.

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHbHOM
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBITIOIHSIET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jnisa oOywarommxcs Mo 3a04HOil ¢opMe 00ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENBHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHKUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUs
¥ HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 00ECIeunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TIepUOJ OOydYeHHs, IOMOTAaeT IIOJyYUTh HABBIKH TTOBBIIICHUS
pohecCHOHaNBHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4aromuXCs SIBISIFOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo AUCLUILIMHE;

11.4. MeTtoauueckre yKazaHusl [UIsl OOYYAarOIIMXCS TIO TMPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH TMpeAycMaTpUBaeT KOHTPOIb KadecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIIEMOTO B TEUCHHE CEMECTpa C IICJIbI0 OICHUBAHUS XOJa OCBOCHUS
IUCIHATIINHEL

B Tteuenue cemectpa B cucreme aucTtaHiMoHHOro ooydenus I'YAII B ¢opme
TECTUPOBAHUSI TPOBOJATCS JBE TMPOBEPOYHbIE pPAOOTHI MO PEMIeHUIO 3a7ady M OJUH
TEOPETUYECKHI ompoc (TepedeHb BOMPOCOB JUIsI TECTOB pa3MmenieH B «baHke BoOmpocoB» B
cuctemMe AucTaHOUOHHOTO oO0yueHuss [YAII), Ha npakTHUECKUX 3aHITHSIX MPOBOJIATCS
IPOBEPOUYHBIC PAOOTHI TI0 pa3jesiaM Kypca B MMUCBMEHHON (opMe, pacCUMTaHHBIC KaK Ha IIeJI0e
3aHATHE, TaK U HAa €T0 YacTh.

Pe3ynbTarhl TeKymiero KOHTPOJIS YCIIEBAEMOCTH OYAYT YYUTBIBATHCS NPHU TPOBEIACHHUH
MIPOMEKYTOUHOM arTecTanuu (Tpy UCIOIBE30BaHUU OAIbHO-PEUTHHTOBOI CHCTEMBI OLICHUBAHUS,
KOKIABIA BHJ KOHTPOJIS OIICHWBAaeTCs B OalaX, W3 KOTOPBIX (OPMHUPYETCS HTOTOBBIN
pe3ynbTar).

11.5. Metoauueckue ykazaHus il OOYYarOLUIUXCs MO MPOXOXKIECHHIO MPOMEKYTOUHOM
aTTeCTalUN.

[Ipomexxyrounass  artectanust  oOyyaroIIMXCs — NpeAycMaTpuBaeT  OILCHMBAaHUE
MIPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00Y4YEeHHUs O AUCHUIUIMHE. DK3aMeH — (opma



OLICHKH 3HaHI/II71, MOJIYYCHHBIX OGy‘-IaIOH_II/IMCH B IIPOLCCCC U3YUYCHUA BCEM IUCUMILINHEI WU €€
HYaCTH, HAaBBIKOB CaMOCTOSTEILHOMN pa6OTI>I, CIIOCOOHOCTH IIPUMCHATL HUX I PCHICHUA
MMPAKTUYCCKUX 3ada4. SKBaMeH, KakK IIpaBUJIO, MIPOBOJUTCA B IICPUOT 9K3aMEHAIlMOHHON CEeCCHUM
N 3aBCPHIACTCA aTTeCTAllMOHHOMN OHGHKOP'I COTIIMYHO», «XOpoHlIo», «yAOBJIICTBOPUTCIIBHO),
«HCYOOBJICTBOPHUTCILHOY.



JIuct BHECEHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlara BHECEeHHS
H3MEHEHUI U
JIOTIOJTHCHUH.

TToamuce
BHECIIIETO
H3MEHECHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

Hata u Ne

MPOTOKOIA
3acemaHus
Kadeapbl

Ionnuce
3aB.

kadenpoi




